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TREAT FLOOD WATERS 


) For Maximum Secondary Recovery! 











( REDUCE PUMPING COSTS 


( soost PRODUCTION RATES 


() IncREASE THE PROFITABLE LIFE OF YOUR LEASES 





Don't let your oil sands become clogged with 
bacterial slime, algae, iron or other solids. Flood 
waters treated and filtered by % Proportioneers°o 
Chemical Feeders and Pur-O-Cel Diatomit 
Filters are right for deep penetration and pro 
duce a maximum yield from your oil sands 
%eProportioneers, Inc.% offers you field tested 


equipment and the services of its experienced 








engineering staff in cooperating with your water 
purification consultant to give you the most 
economical answer to your water-flood prob- 
lems. For recommendations and descriptive bul 
letins, contact our nearest representative or write 
giving us the story of your present water treat- 
ment, an analysis of your water, and other per- 


tinent information. Bulletin RP-9373 on request. 


See us at Booths 83-85 at the Oil Show in Tulsa 


Write to °*PROPORTIONEERS, INC.°o, 412 Harris Ave., Providence 1, R. I 


ted States, Canada. Mexico and other foreign countries. 


Technical service representatives in principal 


the U 
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Synthetic Organic Chemicals in 1975... To what 
level of production will synthetic organic chemicals 
rise by 1955 and by 19757 Such a question, seemingly 
unanswerable in view of the rapid production growth 
in the last ten vears. must be faced by the industry 
because of petroleum take in raw materials. In this 
irticle you will find the Materials Policy Commission 
report of ranized into tables which give the answer to 
this question. These tables also include ratios of the 


vearly figures. Page 93. 


How Feed Stock and Severity Affect Houdriform- 
This article fills an important 


It illustrates the 


ing Economics 
need in catalytic reforming literature 
economic selection of charge-stock boiling range and 
severity for the Houdriforming of a typical sweet 
naphtha. It coneludes that it is best to reform to a 


moderate severity the lowest octane-number component 


of the straight-run naphtha Page 113. 


TCP Process Offers These Advantages . . . [hii- 
new development in decolorizing lubricating oils and 
waxes can mean (1) lower investment costs than con 
ventional static-bed percolation; and (2) lower operat 
ing costs than hot contacting. The Thermofor Con 
tinuous Percolation Process involves oil decolorizing 
and clay washing in a continuous counterflow system 
clay drying, and regeneration in a clay-burning kiln 
Conventional percolation clays are employed. No naph 
tha dilution is necessary on heavy stocks. Essential 
features of the process have been tested in’ pilot-scale 
equipment and proved in a 500 barrels per day demon 


stration plant Page 117. 


Explosion-Proof Equipment is Here to Stay . 

Every designer has been faced with the alternatives 
shall I spend the money to eliminate the hazard, or is 
explosion proof equipment the more economical route 7 
In recent years. the choice has gone to the latter with 
increasing frequency. This article will give you the 
essentials in the design and application of explosion 
proof equipment to help insure a wise choice. Page 


123. 


Are You Lubricating Motors Properly? . . . Veas- 


ure your methods against the results of an exhaustive 


five-year test. For instance. the testers found that elec 
trical motors shouldn't be lubricated more often thar 
once each three years, In fact. under certain conditions 
this period can be stretched to five years. They also 
learned that sealed bearing housings do the best job 
that high quality grease is vitally important and that 
the speed of the motor may be the tail that wags the 
dog. Its yours for the asking (or reading) the com 
plete results of a costly and thorough test) progran 


beginning on Page 127. 


How Serious is Graphitization? . . . Does it con 
stitute a serious mechanical and operational hazard? 
If so. how bad is the danger. and what can be done 
about it? An APE committer 


the answers to these questions Here is the complete 


was appointed to find 


factual report of their extensive investigations. If you 
have high temperature equipment. as of course you do 
then vou cannot afford to let this important discussion 


escape your notice Page 132. 


New Shell Hydrodesulfurization Process Shows 
These Features .. . This ix the answer to the problem 
of sulfur removal in the middle distillates. The process 
features the application of the trickle technique in 
which the feed stock is trickled in liquid form over 
a fixed bed catalyst. From 8&5 to 90° percent sulfur 
removal is accomplished with high-octane gasoline ob 


tained as a by-product Page 137. 


Understanding the Chemistry of Petrochemical 
Reactions . . . Part I. which deals with petroleum 
as a raw material for the chemical industry, initiates 
this most informative series on the background of 
organic chemistry for the petrochemical industry. The 
author is Dr. Lewis F. Hatch. professor of chemistry 
who teaches graduate courses in petrochemical proc 
esses, Not only will you mark this one for early read 


ing. but vou will want vour friends to see it. too 


P 13 
age 143. 


Learning How to Use Dimensional Analysis . . . 
In the first article of this series you learned which 
dimensional system you should use. The next step 
is the correct use of the dimensional system you are 


using. Here are three examples of the correct usage of 





A Quick Look... 





vour system. A table of 24 of the most common variable 


quantities are given in all three of the primary dimen 


sional systems. The importance of dimensional homo 


geneity is discussed and illustrated in detail. Page 147. 


What Acetylene Costs . . . The bright future of 
scetvlene as a chemical building block has prompted 
recent investigations into alternate routes of produc tion 
Now getting close scrutiny is the Wulff process utiliz 
ing light hydrocarbons as the starting point. In this 
article is presented cost data for two plant locations 
( omparison with the carbide route to acetylene shows 
how attractive the Wulff process is in areas wher 


low-cost natural gas. ethane or propane is available 


Page 151. 


A New Approach to Tray Design . . . A new equa 
called the 
Jetting Equation, is presented here for the first time 
Although the use of the 


experimental stage, the author substantiates its validity 


tion for the design of fractionatine travs. 


invwhere relation is in the 
with complete operating and design data. You will also 


profit from the factual comparison of the vapor ca 


pacity of perforated travs with the capacity of con 


takes the 


stiyM Tie 


ventional bubbl caps plates Phe author 


position that the perforated tray is highly 


in Vapor capacity and offers proof, Page 157. 


What is ‘‘NPSH’’? . . . The term net positive sue 
tion head” is widely used by engineers but the physical 
significance of the term is understood by only a few 
It is alwavs necessary in making proper application of 
formulae to use the value of NPSH, What 


do people mean by 


Ti neering 
cavitation” ? Have you ever seen 
~trobotactic pietures ola prurmny during cavitation ? 
Who else can tell you so authoritatively and so simply 
ihout this interesting and important phenomenon us 


Dan Rankin , He re are many ilbusts itive Cases in simple 


vords. Page 162. 


New Correlation for Total Pressure of Binary 
Systems ... The results of this new correlation lead 
to the development of a veneralized method for pre 


dicting total pressures of a paraflin binary system 


The correlation is an extension of the well-known 
Applied 


lower paraffins, the method is based on com 


Othmer method for estimating vapor pressures 
lo the 


paring the total pressure of one binary system against 


i second as the standard Page 167. 


A Simple Chart for the Vapor Pressure of Water 


. « « Use this chart for rapid determinations. Use it 


} ( mpai 


as a conversion table as well as a data source, Put it 


into your notebook today Page 173. 


Thermal Stresses in Piping Systems .. . !’art III 


concludes one of our most popular SCTICS, Aimed al 


viving the design engineer a practical workable 
handbook, this information on piping design has been 
tried and tested by one of the major construction com 
panies and found to be reliable. The author's many 
vears of design experience have been reduced to these 
simplified methods Must reading for design engineers 


Turn to Page 174. 


Viscosity, Thermal Conductivity and Specific Heat 
of Steam at Elevated Pressures and Tempera- 
tures .. These important physical properties are 
presented in time-saving graphical form, The most 
recent data are correlated in one convenient graph for 
each property. There has been a great discrepaney in 
the viscosity of steam at elevated pressures. Several 
investigators disagree widely and given here are the 
data believed to be the most accurate and representa 


tive. Page 179, 


Industry Should Boast of Great Fire Record... 
Lets stand up and shout about a fire record almost 
without parallel in U.S. industry. The petroleum indus 
has an excellent fire record. but because so Litth 
said about it. and because the few petroleum fires 
the general public has 


the wrong idea. The author. Franklin G. Wilson, Di 
rector of Safety and Fire Protection for the API. b 


sometimes so spectac ular 


lieves that dissemination of the facts about the indus 


try’s fire record will relieve the fears of the public 
ind do much tow ird mp rovinye public relations Page 


209. 


Let Supervisors Participate . . . You can reduce 
recidents Hnprove ethic ene y ind advance public rela 
tions by making participation the key to your super 
Visor cooperation program. The Casper refinery of 
Standard Oil Company (Indiana) used this method to 
safety 


augment. in effeet. its one-many department 


with a SUpervisory force of 70, Page 217. 


This Actually Happened! . . . Carelessness. not 
hazards. causes most accidents. Everybody knows this 
few remember it, This is the first of a series of pictorial 
safety messages taken directly from the records of com 
panies in the industry. Only the names of the persons 
and firms are omitted. We invite you to « lip them. Put 
them on your bulletin board, Pound home the warning 


that it's easy to get hurt! Don’t miss Page 221! 





Making water work harder 


Water alone won't work—it takes soap to get 
Butch really clean! 

As recently as a century ago, families made their 
own soap by boiling kitchen fats with lye they ex- 
tracted from wood ashes. But since 1837 chemical 
discoveries as to the nature of fats, glycerin, and 
alkali have transformed soap-making from a house- 
hold handicraft into a giant process industry. Today 
this industry is making water work harder than ever 
with new synthetic detergents of greater wetting and 

emulsifying power—even in hard water or acid solu- 
tions where soaps won't work 

As a matter of fact, 40°, of the cleaning agents now 
in use are synthetic detergents. Over half of them are 
alkyl aryl sulfonates, known in practically every home 
in America by short trade names such as Fab*. They 
are made from a combination of sulphuric acid and 
benzene-like oils which is then neutralized to form 


the non-corrosive sulfonate. ALoyco valves made of 


onet' postin® 


. in Cort crosve Service 


PITTSBURGH 22, PA 
318 Investment Bidg 


ALLOY STEEL PRODUCTS CO., 


NEW YORK 1.N_Y 
350 Fifth Avenve 


WILMINGTON, DEL 
226 West Ninth St 


Aloyco 20 and Inconel are widely used by the three 
leading firms in the soap field, as well as by other 
processors of synthetic detergents to withstand the 
corrosiveness of the basic ingredients. 

These harder working “soaps” represent only a 
small percentage of the many new end-products of 
modern chemistry that flow through ALoyco corro- 
sion-resistant valves during their processing. ALOYCO 
—in its engineering, its research and testing facilities, 
and in its manufacturing operations—has kept pace 
with the technical growth of the industries it serves 
ALOYCO valves go hand-in-hand with chemical 
progress 

If your business involves chemical processing, the 
4loyco Corrosion Engineering Service will be glad to 
assist you in selecting the proper valve and design for 
every corrosive service. Write to ALOYCO about your 
own valve needs. 3.13 


*Registered Trade Mark of Colgate-Palmolive-Peet Company 


INC. 
1303 West Elizabeth Avenue, Linden, N. J 
Piants: Linden, N. J.; Bloomfield, N. J.; Elizabeth, N. J 


DISTRICT OFFICES 


ATLANTA, GEORGIA 
333 Condier Bidg 


HOUSTON 6, TEXAS 

K. E. tuger Co 

2716 Danville St 

SAN FRANCISCO, CALIF. 
24 California St 
CHICAGO 4, tL LOS ANGELES 22, CALIF. 
332 So Michigan Ave 5442 Jillson St 


ST. LOUIS, MISSOUR! 
1221 Locust St 
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“This Wilson-Snyder Triplex Pump 


is performing so well in Reactor 
Charge Service for our Platform- 
ing Unit at Grandfield, Oklahoma, 


that we're using 
TWO MORE 


—in our Ben Franklin 
Refinery at Ardmore!” 


— says Dr. |. Arthur Anson 








Vice President in Charge of Refining 
Bell Oil and Gas Company 


—in Bell’s Grandfield Refinery 


. a Wilson-Snyder Triplex plunger pump, size 344” 
x 6", is the reactor charge pump for the U.O.P. designed 
platforming unit which went on stream in June, 1951. 

This pump is equipped with hardened steel plungers 
(500 Brinell) and heat-treated and hardened drop-forged 
stainless steel valve service. It utilizes the output of a 
50-hp. electric motor, through a gear reducer, to develop 
differential pressures of 800 to 900 p.s.i. through 4” 
intake and 3” discharge piping; handling hydrocarbons 
having a specific gravity of 0.67 at pumping tempera- 
tures of 275°F. 


—in the Ben Franklin 
Refinery at Ardmore 


.. . two more Wilson-Snyder pumps of the same size 
and type will be used in the new “cat’’ unit. One of 
these pumps will serve as the fresh feed pump—the 
other as a recycle and quench pump, 


When You have pumping applications that demand reli- 
able performance, contact “Oilwell’s” nearest Refinery 
Specialist at Area office points shown below and get com- 
plete information on . . . WILSON-SNYDER REFINERY 
PUMPS. 


OIL WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 


¥~ Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, CANADA 
‘ Export Office— CASPER, WYOMING . . . COLUMBUS, 0 
30 ROCKEFELLER PLAZA DALLAS, TEXAS . . . HOUSTON, TEXAS 


Bell Refinery, Grandfleld, Oklahoma NEW YORK 20, W. Y TULSA, OKLA... . LOS ANGELES, CALIF. 
Branches Serving All Oil Fields 


-OILWeELL” 


$ tn tees STEEL 





How to get the most for your tube 
steel dollar: Ask the experts! 


This month the limten 


Company reports on 18-8 STAINLESS 


An austenitic, non-magnetic alloy that shows the best 
combination of creep strength, oil corrosion resist- 
ance and oxidation resistance for service upto 1500°F. 
For use in oil cracking systems, hydrogenation equip- 
ment, high temperature oil and steam piping, super- 
heater elements, heat exchangers. 


ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 
Carbon Sicromo 2 Sicromo $5 18-8 Ti 
Carbon-Mo. Sicromo 2% Sicromo S5MS_16-13-3 
DM.-2 2%% Cr.-1% Mo. Sicromo 7 25-20° 
Silmo Sicromo 4 Sicromo 9M 25-12" 
DM 4-6% Cr.-Mo 18-8 Stainless 435-15** 
2% Cr.-Mo. 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6** 
* Available as seamless tubing on an experimental basis only. 
**Not available as seamless tubing. 





LTHOUGH several high temperature steels may be the 
answer to your heat, pressure, corrosion and oxida- 


tion problems, there’s only one analysis that will give you 
maximum tube life per dollar spent—the best life/cost ratio. 

To find it, ask the experts! 

The Timken Company's metallurgists — recognized 
authorities on high temperature steels, with over 20 years 
of steel research and experience —will help you select 
from 24 different analyses, the one steel that will give you 
the most for your money. And no matter which analysis 
you select, you'll be sure of uniform quality because the 
Timken Company rigidly controls quality from melt shop 
through final inspection. 


Let Timken’s “RSQ”—Research, Supply, Quality—solve 
your tube problems. Ask the experts! The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: ““TIMROSCO” 


a 
VISIT US AT THE I. P. E. 


Be sure to see the Timken Steel Ex- 
hibit, at Booths No. 149, 140, 141, 
142 in the Oklahoma Bldg. at the 
International Petroleum Exposition 
(May 14 to May 24) 


l examples of Vimken heavy-wall pressure tubing—available in sizes up to 10'{2" O.D 


VEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 





SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 





speaaL aqgt 
Exchangers 


FOR CUSTOMERS’ PROCESS REQUIREMENTS 


Shown nearing completion is the 
A. O. Smith solution to one of its 
customer's heat exchanger prob- 
lems. Starting with only the proc- 
ess conditions, the condenser 
was designed and manufactured 
in its entirety by A. O. Smith. 


Successful design of the exchanger 
to meet critical process require- 


VESSELS - HEAT EXCHANGERS 


Chicago 4 + Cleveland 15 + Dallas 2 « Denver 2 + Houston 2 
Los Angeles 22 + Midiand 5, Texas + New Orieans 12 


ments necessitated a special tube 
arrangement to provide minimum 
pressure drop, and inlet nozzles 
to give maximum distribution of 
vapors throughout the entire 
length of the condenser. 


For the design and manufacture 
of special equipment to solve spe- 
cial process conditions, like the 


» 


. \ 
| SSS \ 
- = 


New York 17 + Pittsburgh 19 « Sen Francisco 4 


Seattie 1 + Tulsa 3 « Washington 6, D.C. 
international Division: P.O. Box 2023, Milwaukee 1, Wis., U.S.A. 


Vay, 1953—-A Gulf Pul 


above, A.O. Smith has a corps of 
experienced research, engineetr- 
ing and manufacturing groups 
For over 25 years they have been 
serving the petroleum and chem- 
ical industries, accumulating 
invaluable experience, data and 
skills which YOU may depend 
on to help solve YOUR heat 
exchanger and vessel problems. 


INDUSTRY COMES TO A. O. SMITH 


WITH HEAT EXCHANGER PROBLEMS 


Research and Engineering Building 





He res how L&N engineers verity Speedomax resist 


ance to stray electrical fields. The ring is a Helmholtz 
coil, adjustable for a wide variety of field effects 


Speedomax is 
engineered for 


en oer —“sg* oo’ & 
- = 
~ - - 


@ Built into every Speedomax recorder and controller 
is a high degree of indifference to stray electrical 
fields. And this is one of its most useful character 
istics in almost any job. It means that you can install 
a Speedomax near a big motor, power line or X-Ray 
machine -any electrical equipment in fact and 
you'll probably see no effect at all from surrounding 
electronic noise and “junk’”’ 

The reason for this indifference to stray fields goes 
back through the adjustment, building and design 
of the instrument, to its basic engineering. Speedo 
max has an electronically-clean measuring circuit, as 
well as clean signal and amplifier circuits 

This clean design includes a bifilar-effect slidewire, 
to eliminate any objectionable inductance at that 


point. It includes our “‘no-moving parts” trolley con 


Crnemical, pharmaceutical and petroteur neers 
d that Speedomax instrument operat is not 


lf by the stray fields created by nearby motors, 


power lines, magnetic separators and the like 


tact on the slidewire, which eliminates pigtails and 
their variable inductances. It includes use of a 
Mumeta! slidewire shield where desirable, instead of 
less expensive but lower-permeability aluminum. 
And it includes a lot of just downright meticulous 
detailing, such as carefully engineered wiring and 
input filtering, plus ingenious shielding where required. 

These and other precautions eliminate out-of-phase 
components in the supply to the amplifier. The latter 
therefore doesn’t “‘load’’; hence sends the correct 
amount of correct-phase power to the balancing 
motor. With ample power, the motor’s recording and 
control action is snappy and accurate 

Our Catalog ND46(1) and Technical Publication 
ND46(1) tell the story. Write our nearest office or 
1923 Stenton Avenue, Philadelphia 44, Pa. 


. 


automatic controls e furnaces 


instruments 





CORROSIO 
PLAYGROU 


Where INSUL-MASTIC 


stands guard! 


Moist, salty atmosphere makes the Gulf Coast of Texas the Playground of 
Corrosion. Here Refineries and Chemical Plants rely upon Insul-Mastic 
Coatings for protection against rust. From Brownsville to Lake Charles you 
will find tanks, towers, pipes, vessels and other equipment heavily sprayed 
with this Superior coating. Maintenance operations everywhere have been 
greatly reduced because INSUL-MASTIC’s protection will last for many, 
many years. 

Stopping moisture alone does not prevent corrosion here. Acid, alkali 
and other industrial vapors work hard to break down coatings and get at 
the metal beneath. That's why the very durable INSUL-MASTIC coatings 
are so extensively specified along the Gulf Coast. They are extremely resistant 
to chemicals as well as to moisture. 

INSUL-MASTIC’s record in corrosion’s playground cannot be approached. 
There are many years and hundreds of jobs to prove its lasting protection. 
Specify INSUL-MASTIC to prevent corrosion. 


= — Tnsul-Mast 


Coatings CORPORATION OF AMERI 
that Last! Oliver Buitding * Pittsburgh 22, 
Representatives in Principal Cities 


insul-Mastic's record 
ncludes vaporseol 


ermal nsulation 


May, 1953—A Gulf Publishing Company Publication 
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WITH BUILT-IN MOTOR—Well known throughout industry is this FOR ANY CONVENIENT DRIVE—Frame-mounted units are available in 
compact streamlined Worthington Monobloc centrifugal pump four frame sizes. Like the Monoblocs, they use the same six sets of 
Worthington SESC standardization makes it possible to interchange _ liquid ends and either conventional packing or a standardized me- 
any of six sets of liquid ends to the motor housing chanical seal that is readily changed in the field if necessary. 


Why Worthington’s SESC™ pump line means greater 
availability, broader selection, easier servicing 


SIX STANDARDIZED LINES INTEGRATED Greater availability because the new Worthing- 


FOR MAXIMUM INTERCHANGEABILITY , : ' 
MONOBLOC ton pump line will handle more requirements with 


MOTOR 


6 Sets of liquid ends a standard, readily obtainable unit. 
Broader selection because of the complete range 


of ratings and special design features in the 60,000 
ian iain different SESC pumps. 
Witt Fit Easier servicing because standardized parts mean 
. lower parts-inventory requirements. 


This sums up the advantages you can expect 

when you use Worthington standardized centrifu- 

ie steer bineld ond yore gal pumps. The SESC line is Worthington’s latest 
Choese your drive ale TURBINE 


woRTHiNaTon the job. 


| wears 
THE RESULT 15 | ones 


move towards assuring you the right pump for 


For more information, contact your local Wor- 
hington distributor or write for Bulletin W300 B-4 

STANDARDIZATION of parts, mountings, materials and dimensions thing ton distributor or write for Bu letin . B 

virtually eliminates the necessity of slow and expensive custom manu to W orthington C orporation, C entrifugal Pump 


facture to meet special pumping requirements From 650 parts within Division, Harrison. New Jersey aioe 

, + . . f ’ 
its six standardized sets of liquid ends, Worthington can assemble ¢ | 
60,000 different standard pumps! €.3. *Standardized End Suction Centrifugal 


Visit the Worthington Exhibit Building: corner Mid-Continent and Oklahoma Drives 





\ t  - 
a a WORTHINGTON — 
. ” Ses, SSS 


CENT RIF UGAL aotaar sttas Power VERTICAL TURBINE PPPOE + 


The World's Broadest Line Assures You The Right Pump For Every Job Centrifugal Pumps 








various services at the Girard Point, Pa 


— . 
SS ~™= 
WORTHINGTON DC-2 HORIZONTAL AIR COMPRESSOR, one of 14 Worthington compressors used for 


., Station of the Gulf Oil Company 


THIS COMPRESSOR KEEPS PACE WITH VARIABLE LOADS 


Like compressors in industry everyw here, 
this installation at a large eastern refinery 
must face many variable load problems 
Unless properly handled, variable com- 
pressor loads often result in wasted power 
and high running costs 

Worthington Five-Step Variable Capacity 
Control solves this problem. 

The by-pass regulation—as achieved by 
suction valve unloaders and clearance pocket 
unloaders—is exclusively Worthington and 
offers these important advantages: 

Economy of power —the air required at 
any moment determines the power used 

Simplicity— inlet valves and unloading 
mechanism form one individual element, 


easily accessible. 
Low operating temperatures 
inder insures improved lubrication and low 


acooler cyl- 


oil consumption, 

This Type DC-2 compressor is also equip 
ped with the exclusive Worthington Feather* 
Valve—the lightest and most efficient com- 
pressor valve available. 

Write for air compressor bulletin L-675 
BIB to your nearest Worthington district 
office or to Worthington Corporation, Com- 


pressor Division, Buffalo, New York. 
"Reg. U. S. Pot. Off 


A GLANCE AT THE INDICATOR PANEL of the 
Worthington five-step governor shows 


operating capacity at any moment 


Visit the Worthington Exhibit Building corner Mid-Continent and Oklahoma Drives. Tulsa Oil Show 


BALARCED ANGLE HORIZONTAL 


PORTABLE 


case ro Tl + emmor COWTROL V AVE | 
neal 
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WORTHINGTON 


GAS ENGINE 
COMPRESSORS 


No Other Compressor Will Outperform a Worthington 


= Seg ee 


= 
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Compressors 





ITS HERE! 


The NEW Clark 2-Cycle 


The New Clark TRA-8, rated at 
1320 BHP, has a 14 Bore and 
14° Stroke. It is ideally suited for 
gas transmission pipelines as well 
as the refining, conservation and 
process industries 


Clark Continues to Set the Pace in Compressor Progress 





revolutionary compressor development! 


Turbo-Charged “Right Angle” 





It's here — after seven years of intensive development. Clark revolu-' 
tionizes compressor design with the first 2-Cycle Turbo-Charged 


Gas Engine Driven Compressor 


the TRA. Another Clark 


first! A precedent-shattering development that makes possible — 


50°, MORE POWER 

Developing 1320 bhp, the TRA-8 delivers 50% more 
power than any comparable compressor, with no en- 
croachment on overload carrying ability. 


SHARPLY REDUCED FUEL CONSUMPTION 
The TRA is conservatively rated and guaranteed to 
burn substantially less fuel than any gas engine driven 


compressor now built. 


25°/,, LESS COOLING WATER LOAD 
(Including scavenging air intercooler load.) Vast 
amounts of waste heat are recovered from the exhaust 
gases by the Clark Turbo-Charger and are converted 
to useful work. 


FLAT FUEL CONSUMPTION CURVE 


Fuel consumption remains practically constant over 
a wide range of load conditions. 


QUIET 


Energy goes into power, rather than noise. Much 
quieter than a conventional gas engine driven com- 
pressor. No exhaust pulsations. 


UNPRECEDENTED RUGGEDNESS 


Tremendous stamina, unapproached by any other 
compressor design. Conservative BMEP rating. 


COMPACT IN-LINE DESIGN 
Very economical of floorspace, foundations and build- 


ing requirements, yet highly accessible. 
o 


The Clark TLA, with 17” bore and 19” stroke, is 
also available when units of even greater horsepower 
than the TRA are required. For complete engineering 
details ——the facts behind this revolutionary com- 
pressor development — see your nearest Clark repre- 
sentative and write for Bulletin 130, 


CLARK BROS. CO. ¢ OLEAN, N. Y. Se Ui at 


DIVISION OF DRESSER OPERATIONS, INC. 
SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


compressors 


© 1953, Clark Bros. Co., Division of Dresser Operations, Ine. 
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TYPE 2506 OF 2516 
REMOTE RECEIVER 
f COMNTPOLLER 
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— if TYPE 2500 - 259 LEVEL 
no Amys 


TYPE 2506 OF 256 
REMOTE RECEIVER 
CONTROLLER 





Type 2516 Multi-Trol 
with Re-set 


22-8) S285 e @ Mees J MOUNTING FOR EASY “‘ON THE SPOT’’ ADJUSTMENT 


This new Fisher Controller consists of a primary pilot 
(standard Fisher Series 2500 Level-Trol—used for indi- 
cating or controlling level) whose output is transmitted 
by pneumatic link to secondary pilot—the Multi-Trol. 


MULTI-TROL FEATURES 

1—Available with reset (Type 2516) or without reset 
(Type 2506). (Reset may be ddded to units originally 
furnished without it.) 

2—Proportional band adjustment is incorporated into 
the remote receiver controller with a range of 10% 
to 200%. 


3—Level control point is adjustable manually in the 
case by level set adjustment. For remote set—provided 
with connection for remote air loading. 


4—Pressure balanced type of relay provides intermit- 
tent bleed and gives accurate stable control. 


5—Pilot may be changed from a direct acting to a 
reverse acting unit or vice versa, thru the use of switch 
plates. 

6—Pilot may also be changed from proportional action 
to two position action or vice versa, by repositioning 
a switch plate. 


Write for Bulletin F-2506 


FISHER GOVERNOR COMPANY, Marshalltown, lowa 
WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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3711 CLINTON DRIVE © 
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New Bristol Series.650 
PNEUMATIC 
TRANSMIT 




















+e give you 
these new advantages 


@ THEY USE BRISTOL WORLD-FAMOUS MEASURING ELEMENTS 
—the measuring elements with wide-angle travel for positive 
action. These are the same standard Bristol measuring elements 
that are used in Bristol Recording and Controlling Instruments. 
They are the result of over 60 years of experience in instrument 
making and application in practically every industry. Bristol 
measuring elements are recognized the world over for their ac- 
curacy, simplicity, and reliability. There are no better measur- 
ing elements made than Bristol measuring elements. 

@ TRANSMITTING UNITS PROVEN TO BE ABSOLUTELY RELI- 
ABLE AND TROUBLE-FREE. They are very sensitive to extremely 
small changes in the measured quantity, as little as 0.03% of 





range, including reversal. Superior control results from the use 
of a booster valve with output capacity of 3.0 scfm 


@ SIMPLE TRANSMITTING MECHANISM —frictionless operation 
—only one pivot and no flexures—will operate in any position— 
is weatherproof and can be installed in any location, pipe-saddle 
or surface mounting. 


@ AVAILABLE IN A WIDE SELECTION OF RANGES: Pressure (0 
to 5” water to 0-10,000 psi), vacuum (0 to 5” water to full 
vacuum), temperature (—100° F. to 1000° F.), liquid level (0 
to 5” water and up), flow (mercury manometer, bell type, and 
Barton meter bodies), and differential pressure (0 to 2.0” water 
to 0-500” water). Suppressed ranges available. Over-range is 





# standard, up to 500% for some ranges. Write for free bulletin 
st No. A105. The Bristol Company, 111 Bristol Rd., Waterbury 


aoa = ; . : - rsp Ane NM 7 20, Connecticut. 6.3.8. 
C qi ( se £4 5 
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\ pEVEL . 
L—_— THE DEPENDABLE GUIDEPOST 
OF INDUSTRY ‘ 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Petroleum Refiner—Il ol. 32, No. 5 








What’s going on here? 


If you would tap one of these gentlemen on the shoulder and ask him to 
move aside a little to make room for you— you'd see one of the interesting 
exhibits prepared for the coming International Petroleum Exhibit. 

Of course, there will be many such exhibits—and quite a few of them 
will be larger, have brighter lights or more machinery. But we think our 
exhibit will be of very direct interest and importance to every visiting 
oilman. 

For the Ethyl display will demonstrate why the one thing you needn’t 
worry about is your supply of “Ethyl” antiknock compound. Today 


“Ethyl” fluid is being manufactured in two entirely separate, integrated 


Continued on next page 





What’s going on here? 


Continued from preceding page) 


plants. One in Texas, the other in Louisiana. And there are also storage 
terminals in California and Delaware—so we can actually supply you 
from four locations. 

We believe this ability to meet your needs from so many directions is 
one of the most important advantages enjoyed by Ethyl customers. In an 
emergency our four-point distribution setup could prove to be worth its 
weight in TEL. And—like Ethyl! marketing services, research services and 
special programs in the farm, bus and truck, and aviation fields—it’s all 
part of the “package” you get when you order antiknock fluid from Ethyl. 

If you come to Tulsa to see the Exposition, we certainly hope you’! find 
time to drop in on us. Our exhibit is in the Kansas Building on the 21st 


Street side. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


RESEARCH FARM SERVICE SAFETY SERVICE 


SALES HELPS ROAD TESTING GASOLINE TESTING 








Reduce 
Maintenance 





W 
“ 


“ECONOMIZERS” 


ALLSTEEL Superstructure. 
Bolted packing box. 

Forged fabricated bonnet$ 
and blind heads. 
Through-bolted bonnets and 
blind heads. 

Stainless steel spring stem. 
Oilite Bearings, friction-free. 
The “DAHL SEAL” —a fric- 


tionless Valve Stem Seal — of 
Tefion. 


Metallic Bellows Seals of 
Stainless Steel, Monel, Nickel 
and Hastelloy. 


HAMMEL-DAHL COMPANY 


175 POST ROAD, (WARWICK) PROVIDENCE 5, R. I., U.S.A. 


Albany Boston Buffalo Chicago Cincinnati aI TOE LT. Denver Detroit Houston Kalamazoo 

Kansas City Kingsport, Tenn. Los Angeles New Orleans New York Pittsburgh Salt Lake City 

San Francisco Seattle Springfield, Mass. St. Louis Syracuse Toledo Tulsa Wilmington, Del. 

MANUFACTURED AND DISTRIBUTED BY: Canada — The Guelph Engineering Co., Ltd., Guelph, Ontario 
England — J. Blakeborough & Sons, Ltd., Brighouse, Yorks * France — Premafrance, Paris 
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Ingersoll-Rand High-Pressure Pumps at the Katy Cycling Plant 


SET IMPRESSIVE RECORD 


of Maintenance-Free Operation 


1 


oe ee 


Two nine-stage CHT pumps were put into service at the 
Katy Cycling Plant in July 1943. These five-inch, double-case 
units, one of which is shown above, take lean oil at about 90°F. 
and 70 psi from the still after coolers and discharge it to the 
absorbers at 1850 psi. Throughout this entire nine year period, 
the pump casings have not been opened. The original bearing 
linings are still in service and the only maintenance required has 
been the renewal of inboard shaft sleeves and infrequent repack- 
ing. A third I-R pump of the same design, installed in 1944, has 
required no repairs to date. 

This outstanding performance record is a typical example of 
the extra dependability that’s built into every Ingersoll-Rand 
pump. Each unit is designed for real, long range economy that 
pays off in lower operating and maintenance costs year after 
year. If you have a pumping problem, your nearest I-R represen- 


years without opening! tative will be glad to help you. 


Inger: rsoll-Rand 


Cameron Pump Division 
1! Broadway, New York 4, N. Y 


COMPRESSORS * DIESEL & GAS ENGINES * PUMPS © AIR & ELECTRIC TOOLS * CONDENSERS © VACUUM EQUIPMENT * ROCK DRILLS 
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Workshops... 


. for the Petro-Chemical Industries 


STEEL PLATE FABRICATORS AND ERECTORS SINCE 1913 





The “where” and “why” of Monel 
in HF alkylation 


Where there is a wide range of acid concentrations 
... Monel® is usefully resistant to all acid concentra- 
tions. That's most important, for example, in acid 
regeneration equipment where concentrations may 


vary from anhydrous to 38° solutions. 


rill 
Where there is a wide range of temperatures... a ay ey Ae 


Monel is resistant to « ygeapa in unaerated HF-water A -f_/ AL Te 


solutions, up to 250° F., a much higher temperature 
And with ae 9, a oe 
" «a —_—— 


than various other metals can withstand. 
ee 


anhydrous acid, temperatures as high as 1100° F. can 


be used, 


Where velocity might cause excessive corrosion... 
Monel is relatively unaffected by velocities that in- 
crease the corrosion rates of other metals. For this 
reason, Monel is advantageously used in valves, 
pumps, pipe lines, and for bubble caps and linings in 
HF distillation columns. 


Where high strength is needed ...“K°™® Monel has 
all of the corrosion resistant advantages of Monel plus 
high strength. It is therefore most useful in parts such 


as pump shafts and valve stems. 


Where hardness and galling resistance are needed 

“S”"® Monel combines the corrosion-resistance of 
Monel with high hardness, and is especially suited 
for such parts as gate and plug valves, pump parts, and 
other parts where sticking or seizing must be avoided. 


Where could Monel be most useful to YOU? Chances 
are Monel could be used at many points in your HF 
processing units to decrease corrosion and improve 
operations. Consult INCO’S Corrosion Engineering 


Section. They are always glad to help you. 


Also, it is advisable to place equipment orders with 
your supplier well in advance of scheduled use. Dis- 
tributors of Inco Nickel Alloys can supply the latest 
information on availability from warehouse and mill. 
The International Nickel Company, Inc., 67 Wall 
Street, New York 5, N. Y. 


Inco Nickel Alloys 


Oat Monel ... fo muzzle HF 


Petroleum | 








U PERMANENT PIPE-LINE SECURITY 


From Master Craftsmen come the world’s finest FITTINGS . . . drop forged 
from solid billets of specially blended STEELS. 

Your pipe connections can be harmonious and lasting . . . even endure 
beyond the normal life of the system . . . if proper consideration is given the 
compatibility of their meeting. Many millions of feet of pipe and tubing 
have been brought together by W-S Double-Diamond Forged Steel Fittings 
in lasting unions against time... heat... pressure... turbulence . . . corro- 
sion... oxidation... vibration . . . reduction and shock. 

Such fortunate meetings withstand the adverse conditions of ANY service 
environments because W-S FITTINGS are inherently superior to those made 
by methods other than PRECISION MACHINING from solid FORGED 
stock, 

Whatever your pipe or tubing application, you can profit from the perma- 
nence of W’-S Double-Diamond (Screw-End and Socket-Weld) Forged Steel 
Fittings. 


SOLD THROUGH LEADING DISTRIBUTORS 
SEE US IN THE W, AT THE 
H. K. PORTER BUILDING 4:4 TULSA OIL SHOW 
WATSON-STILLMAN FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
128 ALDENE RD., ROSELLE, NEW JERSEY 
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Installing another 
Struthers Wells 
Mixing Vessel 
for processing 
HEAVY VISCOUS 
MATERIALS 


. truthers 


The double motion driveheod is an exclusive Struthers 
Wells design and is available in Horse Powers ranging 
from 2 to 150, and is furnished with proper sealing 
devices when it is used on pressure ketties. 


Kettles can be open flet top as shown or equipped 
with @ dished end fienged or similar closed top svuit- 
able for working pressures as high as 300 ibs. 


Sweep and peddie arms are pitched to create a defi- 
nite flow of material throughout kettie—preventing 
stratifying of mix. Scraper frame and peddie arms 
can be of welded design or bolted for easy removal 
through menwey. 


Scraper biedes are of advanced hinged type 
design, which insures positive scraping action 
on 98%, of inside surface of mixer—without 
necessity of boring shell or bottom head. 


Constructed of any standard steel or special 
alloy to meet most exacting specifications. 


Ketries ere furnished with jacket or unjacketed 
for direct fire applications. 


Forspeed, economy and dependability—specify the 
Struthers Wells Double Motion Mixing Vessels—for 
processing greases and other heavy viscous mate- 
rials. Our extensive machine shops and fabricat- 
ing facilities—combined with years of engineering 
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experience in designing all types of agitating 
vessels, enable us to furnish mixing equipment 
for any material, to your most rigid specifications. 
For intricately designed or standard mixing 
equipment—think first of Struthers Wells. 





_Otrathers Walls ...ccsrso. 


PROCESSING DIVISITON « WARREN, PA. 
PLANTS AT WARREN AND TITUSVILLE, PA, 





What kind of coke 
= do you have 7 


j j4 

i el " e 
(om - ~* a 
a hp _ Whatever kind you have, some one of these cutter 
-— -4—8 heads is sure death to it, designed for that par- 
aes — ticular coke and with a long record of success in 


THE LONG-SURFACE SWING-FRAME HEAD its specific field. 
with plenty of expansion for tubes of wide 
tolerance 


Every one of these heads has proved itself thou- 
sands of times to have the toughness needed at 
the business end of the famous 1100 Series 
Lagonda motor, which in its superspeed and 
power can wreck any head not built for extra 
tough duty. It’s a combination that clicks — 
Lagonda head and Lagonda motor. Try it out 
when the going is slow and breakages hold up 
ron BhnyRg ba ~-dmmceaaallniaas the job. Your local Elliott-Lagonda representa- 

tive will cooperate, or write direct to Elliott 


——— Company, Springfield, Ohio. 


THE TYPE UO HEAD, most widely used for 
its adaptability to average coke conditions 


y 


—— A (ee | 


THE TYPE UHC HEAD, designed especially 
and solely for extremely heavy coke 


THE FAMOUS 1100 SERIES MOTOR, 
whose exceptional power requires the 
especially enduring design and con- 
struction common to all the 

heads here illustrated 


THE 3600 SERIES DUPLEX 
CUTTER HEAD, a double or 
wide expansion type 


ELLIOTT Company 


LAGONDA DIVISION 
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BLAW-KNOX FOG SYSTEMS DON’T GIVE FIRES A CHANCE TO GROW UP 


Chemical and petroleum fires strike fast with little or no warning. 
But not so fast that a Blaw-Knox Fog System actuated by rate-of- 
rise thermostats can't knock ‘em out with a smothering blanket 
of fog before they really get started. 


A Blaw-Knox System engineered for the fire hazards existing in 
or around your plant is a most effective weapon against fire's toll. 
On the job 24 hours a day, it protects your property as well as 
products essential to our national economy. 


Glad to consult with you and submit an estimate without 
obligation. 


BLAW-KNOX COMPANY 


SPRINKLER DIVISION 
Pittsburgh 33, Pa. 


Deluge Systems, Wet Pipe Systems. 
Dry Pipe Systems, Water Spray and 
Fog Systems, Rate-of-Rise Sprinkler 
Systems, and Foam and Carbon Dioxide 
Extinguisher Systems. 


“UTTLE JOEY SPRINKLER” 
Always on the Job 


Petroleum Refiner 
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One of the 
anne “one dramatic sources of ec 
vn odern processing practi “ 
jungstrom Air : aie 
/ Prehe: } 
eheater. For details 
THE Al 
R PRE 
SHEA 
CORPORATION wis 


60 East 42nd Street 
New York 17, N. Y 


consult Th i 
e Air Preheater Corp 
‘orporation. 
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acids are built 
they are 


THESE TEN-YEAR-OLD PUMPS for circulating organ 


entirely of Stainless Steel. In spite of their long service, 


still in very good condition 


| 


STAINLESS STEEL STRIPPING MILL is used for removing water from 


ganic liquids, It is four years old and still ready for more service 


VISIT 


a 


THE NEW 
USS BUILDING 

at the 
International 

Petroleum 
Exposition 


MAY 14°23 


STAINLESS STEEL also resists corrosion in the 
this batch still kettle for distillation of esters. The equipment 


in good condition, has been in use three years 





ALL PARTS of this automatic bagging machine in contact with hot 
resin are Stainless Steel. Stainless is used to prevent contamination 
of vinyl resin 


P ir 


column and kettle of 


still 








VESSEL AND ALL INTERNALS of this still for distillation of acetic OLIVER LEAF FILTER, used to remove salt from an organic base, has 
acid are Stainless Steel for resistance to corrosion. The Stainless is shell, leaves and valves of Stainless Steel. In service between four 
in good condition after three to four years’ service. and five years, it is in excellent condition. 


n petro-chemical operations 


THIS MAJOR TEXAS PRODUCER SELECTS 


STAINLESS STEEL 


@ At its big Gulf Coast operation, this producer Others include ease of cleaning, elimination of 


of petro-chemicals makes extensive use of Stain- downtime for replacement, excellent performance 


less Steel in many types of processing equipment. in certain high temperature operations or when 


In some of these applications, Stainless Steel's high pressures are involved. 


resistance to corrosion led to its selection. In It will pay you to investigate the use of Stain- 


others, the absence of product contamination that less Steel in your plant wherever you need these 


Stainless assures was the determining factor. benefits. And if you want the finest performance, 
These are only two of the important benefits of be sure you use perfected, service-tested US'S 


Stainless Steel in chemical processing equipment Stainless Steel 


CLEVELAND OLUMBIA GENEVA STEEL DIVISION, SAN FRANCISCO 


UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION 
* UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


NATIONAL TUBE DIVISION, PITTSBURGH - TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


Wrany BLwW YOR 


SHEETS STRIP PLATES BARS - BILLETS - PIPE - TUBES WIRE SPECIAL SECTIONS 


S$ TATES ST & 8-4 





SMOKE BLOWN THROUGH a Ni rton ALU NDI u* wan less tur escapes 
throughout the tube’s entire area. Such a tube gives most elhicrent hltra 
tion and ease of cleaning by back washing. When selecting tubes for 


your speciln apple ation be sure they embody this important feature 


*Trode-Mark Reg U.S. Put. Off. and Foreign Countries 











WNORTONE 
POROUS MEDIUMS 


Making better products to make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 





Why Norton 
seamless tubes 
give you better 

filtration 





Only Norton atunpuMm tubes have the 
seamless construction that means more 
uniform filtration and enables faster, more 
thorough cleaning. And like all Norton 
porous mediums they’re made with the 
patented controlled structure process that 
assures even distribution of pores — in 
the size and open-pore ratio that best 


meets vour needs. 


Cost-cutters over a wide 
job range 

In any form, Norton porous mediums 
have exceptional resistance to breakage, 
chipping and acid and alkaline conditions. 
They're designed to perform better, last 
longer and cut your operating costs in a 
wide variety of chemical field applications. 
For « xample : filte ring water or solvents... 
cutting oils, wine and other liquids oe e FCe 
claiming cleaning fluids and industrial 
waste... 1n boiler feed water treatment. 


Get the whole story 

See your Norton Representative for 
complete facts on how you can get more 
savings and satisfaction with Norton por- 
ous mediums. Or write describing your 
requirements, to Norton Company, 464 
New Bond St., Worcester 6, Mass. Cana- 
dian Representative: A, P. Green Fire 
Brick Co., Ltd., Teronto, Ontario. 


NORTON ALUNDUM POROUS MEDIUMS 
are available as tubes, plates and discs in 
a wide range of sizes. 





PEERLESS BUILDS 


USE THE VERTICAL HYDRO-LINE PUMP WHERE 
YOUR APPLICATION REQUIREMENTS ARE: 


Low System NPSH; Moderate Capacities; High Pressures; High Tem- 
peratures; Extreme Installation Flexibility; Optional Mechanical Shaft 
Seal or Packing Gland Construction; Economical Service and Mainte- 
nance; Operational Dependability; Wide Range of Liquid Pumping 
Services, such as Condensate, Hydrocarbons, Hot or Cold Water, Mild 
Salt Solutions. For descriptive Bulletin No. B-592, check and mail coupon 


HYDRO-LINE 


USE THE HORIZONTAL TYPE PR PUMP WHERE 
YOUR APPLICATION REQUIREMENTS ARE: 


Rugged Center-Line-Mount Construction; High Temperatures; High 
Pressures; High Capacity; Extra Low NPSH Requirements; Optional Use 
of Mechanical Shaft Seal or Packing Gland Construction; End or Top 
Suction Design; Dependable Performance with Minimum Maintenance; 
Availability in Various Alloys; A Complete Range of Sizes; Maximum 
Parts Interchangeability; Wide Range of Liquid Pumping Services, such 
as Hot Oil, Butane, Propane, Hydrocarbons, Hard-to-Handle Chemicals 
and Water. For descriptive Bulletin No. B-1605, check and mail coupon 


HORIZONTA 








See Our Exhikhrt 


OIL SHOW 


TULSA May 14-23 


MAIL COUPON TODAY 


PEERLESS PUMP DIVISION 

Food Machinery and Chemical Corporation 
301 West Avenve 26 

Los Angeles 31, California 


id Pleose send us o copy of the following builetins 
TYPE we C) VERTICAL C) HORIZONTAL 
HYDRO-LINE PUMP TYPE PR PUMP 
NAME _ 
PEERLESS PUMP DIVISION a 
Feed Machinery and Chemical Corporation 
Address inquiries to Factories at: STREET 


Los Angeles 31, California and Indianapolis 8, Indiana 


OFFICES: New York; Chicago; St. Lewis; Atlanta; Tulsa; Dalles, ne city _ 


Ploinview and Lubbock, Texas; Fresne, Los Angeles, Calif.; 
Phoenix; Albuquerque, New Mexico 





puts the 


HEAT 


on 
heat exchange 


ACTUAL SIZE \%" YARWAY STEAM TRAP 


YARNALL-WARING oh 18, Po. oy 
128 Mermaid Ave., Philadelphia 18, Pa. 


5 


------------ ap - - - -- ------------ 


By changing to Yarway Impulse Steam Traps, an oil 
refinery reports much hotter steam in their heat exchangers 
— plus two other important extras: 


(1) They were able to operate the plant with 6 boilers 
instead of the 8 formerly required. 


(2) Three men formerly required to service old-type 
traps can now be used for productive work. 


Significant sidelight—these Yarway traps are operating 
under severe conditions, many outdoors with temperatures 
often below zero. 


Plant after plant is standardizing on Yarway Impulse 

Steam Traps because Yarways are designed to deliver 

the most premium B.T.U.’s at top temperatures into your 

process or product. They get equipment hotter, sooner 
.and keep it hot. 


Other reasons—small size, easy installation, good for all 
pressures, only one moving part, low maintenance, 
low price. 


Buy your Yarway Impulse Steam Traps from the nearest 
of 216 distributors. For name, write us. 


FREE OFFER. Don't take our word for it. Test Yarway’s 
advantages in your own plant, without cost or obligation. Drop 
us a card or letter—a trial trap will be delivered promptly 


YAR WAY the steam trap 


designed with more production in mind 








eee another place where REPUBLIC 


ELECTRUNITE PRESSURE TUBES 


DO THE JOB BEST... 


When you take heat exchangers off-stream for retubing, make 
sure you increase the time between retubings ... install Republic 
ELECTRUNITE Pressure Tubes. 

You have your choice of carbon steel tubes and several anal- 
yses of ENDURO Stainless Steel tubes... all made by the 
ELECTRUNITE process which assures uniformly round tubes 
inside and out, uniform wall thicknesses and uniform bending 
and expanding characteristics. 

And you needn't wait until retubing to get the long-lasting 
benefits of Republic ELECTRUNITE Tubes... leading manufac- 
turers of heat exchanger equipment know and use these time- 
proven tubes for many new condensers and heat exchangers. 
Write for Booklet giving 
a etcou Republic ELEC. STEEL AND TUBES DIVISION 
TRUNITE Beslor, Con- REPUBLIC STEEL CORPORATION 


denser and Heat Ex- 
changer Tubes. 220 EAST 131st STREET © CLEVELAND 8&8, OHIO 


ELECTRUNITE —The 
Original Electric Welded 
Boiler Tube 


May, 1953 1 Gulf Publishing Company Publi 








The 
PRESSED STEEL 


when you want data from 


SPECIALISTS IN 


You will find, we believe, the larg- 
est compilation of engineering data 
on bubble caps and risers in PSC 
Catalog 52. All standard styles; furn- 
ished without die cost and in any alloy. 
Special caps to your order. 


CONVEYOR FLIGHTS FOR SYNTHETIC RUBBER 


Used on dryer conveyors in most 


Vi ippppay tt! 


plants. In any alloy, and specifications 
as to size and perforations. A typical 
example of PSC’s precision sheet alloy 
fabrication for the process industries 


Piping in any diameter up to 60”; 
any section to %”’; of any alloy, per- 
mitting use of the particular metal best 
suited to a specific heat (to 2200°F) 


PROCESS PIPING FOR PETRO-CHEMICALS 


or corrosion condition. Large preci- 
sion fabricators of complex weld- 
ed tubing 
assemblies. 


Send for 

Process 

Equipmt 

CATAL'G 
52 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES | 
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Simple Change in 
Orthoflow Unit 
Radically Reduces 
Catalyst Loss! 


\ comparatively simple modification 
in the regenerator of the first domestic 
Orthoflow unit has radically reduced 
amount of catalvst lost with stack 
vases Pests over a pr niod of better than 
two months prove that the catalvst 
loss factor of thre Orthoflow Is ThowWw 
as low as that of the best side-by-side 
Fluid units. Gasoline vields from this 
unit also continue to match the best 
vield records of the conventional 
crackers. 

While designed for an 8300 BPD 
throughput, this first unit has been 
operating on synthetic MS catalyst at 
9300 BPD with conversion main 
tained at 67°) because of the weak 
fuel oil market. In operation the de 
butanized gasoline averages 93 octane 
clear, despite the fact that a certain 
percentage of naphtha is present in 
the feed. 

The modification made in’ equip 
ment to effect the catalyst saving does 
not alter the basic design of Orthoflow 
units nor affect their low investment 
advantages. Currently nine other Or 
thoflows are either operating, under 
construction or being engineered 
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Changing Product Economics Increases 
Interest in Delayed Coking Process 


In view of the deteriorating market 
for residual fuel oil in certain areas 
and no indications that it) will 
greatly improve-in the future, re 
finers in many parts of the country 
are reaching the decision that a 
coking step is the most logical solu 
tion to this economic problem 

Not only has the moderate win 
ter piled up supplies of residuals in 
several sections of the country but 
basic industry uses have continued 
to slack off Exports are down and 
no one can reliably predict that 
import restrictions will not be lifted 

While this situation does not 
obviate the use of other feed prepa 
ration steps (for example, Kellogy 
was named just recently to design 
and erect a 55,000-BPD vacuum 
flasher on the West Coast and ts 
currently building a 28,000 BPD 
solvent deasphalter on the Gulf 
Coast) it does place Delayed Cok 
ing ina key position 

Petroleum coke is) marketable 


today in virtually every part of the 
country in contrast with) the 
situation a few years ago when it 
had value only as refinery fuel ina 
number of locations. Further its 
price ranges as high as $10 a ton or 
more, depending on quality. In 
addition to customary uses, there 
isan inereasing demand for petro 
leum coke in the manufacture of 
the carbon electrodes used in alu 
minum production. Roughly seven 
tenths of a pound of petroleum 
coke is required to produce one 
pound of primary aluminum 

All-in-all, it appears that) the 
{ S. and Canada will consume 
well over a million tons of petro 
leum coke this vear. By 1955, this 
same pote ntial market may rise hy 
nearly 50, 

The following brief CCOMOTIIN 
evaluation of two major feed prep 
steps highlights their economic re 


market 


conditions. The study is based on 


lationship under current 


Bebe bea: 
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CONTINUED FROM PRECEDING PAGE 


Delayed Coking... cont. 


it typical rehhniny sequence includ 
ing reevele Fluid cracking, thermal 
reforming of naphtha cat poly and 
alkylation. Feed was established as 
10.000 BPD of 38.6° APL paral 
finie crude, topped to $2.50, hot 
toms, plus 4000 BPD of 26 Ib 


casinghead 
VIELDS, VOLUME % ON CRUDE 


Vacuum Delayed 
Dist. Coking 
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ASSUMED PRICE STRUCTURE 


Gulf Coast East Coast 

Unit Price Unit Price 

fons Recenth completed at Llandareyv by 
rahe ; . Anglo-Tranian Oil Company, Ltd. this 
we : 5000 BPD Autofining unit is tvpieal 


(rERR 
{ j™ afl plant now bemg leensed 


Kellovy In 


quantitve s «of 


au worldwide basis b 
of the 


vr erudes bemg used by 


Hmierewsinip 
domestu 
refiners, a desulfurization process like 

this one could be of great unportance 

to processors who are having difficult, 

ECONOMIC COMPARISONS meeting sulfur specs for diesel and 
heating cals 
Nutofinin 
sulfurization des i 
of clistillate stocks « xeept those whieh 


s fixed bed catalvtie ce 
ned to treat all types 


Delayed 
Coking 


nelude a percentage of unsatu 
rutes It sj at temperature moder 
ate pressu iach Spoenere elooits pore 


(ss ’ s an excellent low 


ARGENTINIAN REFINERY ...75% COMPLETE 


Work has reached the 
completion stage onavws moBPD 
catalytic refiner nthe Argentine 
erected by 


7O-per-cent 


Phe new plant s tennis 

Yaciementos Petroliferos Fiseales 
at Eva Peron (formerly La Plata 
and will be called the Presidente 

Poron Reiners 

Shown are twe of the major 
tin «list llat on te thre 

yvasoline frac 

right. Other units 

YPEF under 
Kellogg P 


an alkvla 

‘? mit amd on ‘ world’s 

ruest Dela ol Cookers In add 

there willbe two crude units 

vw of 21.000 BPD capacits and 

the other charging 7300 PBD 
Phermal cracking and catalvtr 
are also part of 


New Low Cost Desulfurization Demonstrated 


cost means of producing sweet distil 
lates from sour crudes with extremely, 
low liquid volume losses and with high 
sulfur reduction, 

For a unit of 3,500 BPD capacity, 
the direct operating cost pet barrel of 
feed ranges from about IL cents for 
gas oil to LO cents for kerosene. This 
can be compared with conventional 
sulfurie acid treating costs of 48 and 
16 cents respectively. Investment cost 
for an Autofining unit is somewhat 
yvreater than that for acid treating 
Nevertheless, incremental payout time 
for the new process over a id treating 
Is approximately one vear for gas oil 
operation and slightly longer for kero 
sene operation le ye nding on sulfur 


reduction 


For further information, technical dota, etc., 
on any refining process, write 
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New Powerful Weed Killer Cuts Fire Hazards 


for OIL INDUSTRY 
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KILLS WEEDS AND GRASS AND PREVENTS REGROWTH 


Small quantities of Du Pont CMU kill weeds 
and prevent regrowth. CMU controls most 
species that are a fire hazard around tank 
farms, oil and gas wells, refineries, pumping 
stations, above-ground pipelines and barrel 
yards. 

@ Economical, low application rates usually 
keep ground clear through an entire growing 
season or longer. As little as 40 to 60 Ibs. per 
acre or 1 to 1': Ibs. per 1,000 square feet 
often does the job. 


Get This Full-Color, Illustrated Booklet 
Showing Results With CMU 


Also tells how to use it. For 


your copy, use the coupon. 


REG. U.S. PAT.OFF 


BETTER THINGS FOR BETTER LIVING | 
-»» THROUGH CHEMISTRY 


1 Gulf Publishing Company Publication 


e Kills most kinds of weeds and grass and 
prevents regrowth. It works through the roots 
.. just spray it on the ground. 

@ Eliminates fire hazards caused by un- 
wanted vegetation, 

@ Saves work, cuts maintenance. One spray 
with CMU takes the place of repeated hand 
cutting, mowing, or other less effective means. 
@ Non-flammable, non-volatile, non-corro- 
sive. Comes as a wettable powder to mix 
with water 


E. I. du Pont de Nemours & Co. (Inc 
Grasselli Chemicals Dept., Wilmington, Del 


Please send me illustrated booklet and other infor 
mation about CMI 


Street 
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SARC 


BALANCED PRESSURE 


THERMOSTATIC 
STEAM TRAPS 


Small in size; light in weight, as easy to install as 
a pipe elbow, these new traps employ large di- 
ameter Sarco bellows proportioned to trap size. 


pepeeeee 





: Condensate only a few degrees below steam 
Sarco Thermostatic Steam Trap : ; , 
No. 9, available in sizes 4" to 2 temperature snaps the large valve wide open. That 


fo : 400 5 : : P ail 
Se pet. Datows means rapid and complete venting of air and non- 
are phosphor bronze, monel or 

stainless steel as required, shielded condensables. 

from abrasion. Renewable valve 


heads and seats are of stainless It means also exceptionally large condensate 


ome capacities. 
Actually the balanced pressure type thermostatic 


trap has the highest discharge capacity per dollar 





cost. 


Other advantages: no seats to change when 
pressures change (fewer spares to carry); requires 


no protection against freezing. 


WRITE for free copy 
of new catalog 256 








Sarco No. 9-225 traps and 
strainers draining steam 
heating coils in crude oil 
storage tanks. 


Sarco No. 9-125 ee and strainers 
r 


on bottle washer in 


\ A I [ ) Sarco No. Aged pe and strainers 
removing air and condensate from 
COMPANY, INC. steam tracer lines maintaining as- 


EMPIRE STATE BUILDING, NEW YORK 1, W.Y. phalt to storage tanks at pumping 
temperature. 
SARCO CANADA LTD., TORONTO 5, ONTARIO 


REPRESENTED IN PRINCIPAL CITIES 


ewery. 
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STOPS CORROSION 


it’s worth checking into 


many Tygon Plastic 


— one of the 
formulations may be 
the answer to your 
tough corrosion 
problems. 


EXTRUDED TYGON 
Tubing, channel 


special shapes 
cord. 


LIQUID TYGON 

quickly applied coat- 
ing. @S protection 
against corrosive 


fumes, 
MOLDED TYGON 
Gaskets 


diaphr 


solid 


grommets 
molded 


MS, 


gms 


mechaniwal itt 


MANUFACTURERS AND FABRICATORS 


This dense, impermeable, 3/32” thick press-polished Tygon Sheet 
plastic shrugs off corrosives that quickly destroy rubber and other 
lining materials. 

Tygon-lined equipment will handle safely all reducing acids as well 
as such highly oxidizing acids as chromic, hydrofluoric, nitric and 
sulphuric. Tygon is completely unaffected by oxidation, 


Tygon sheet plastic wears well. Its tough sturdiness resists abrasion; 
it is easily repaired if accidentally gouged or damaged; its mirror- 


smooth surface stays clean longer. 


The next time you're faced with one of those “tough” lining jobs, 


talk to our engineers about Tygon. 


— 
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Graphic Instrumentation... from idea to installation 





Instruments 


Sipe R supervision, greater operating effi 
ciency improved coordination these 
are some of the contributions that graphi 
instrumentation is making in the process in 
dustries. Recognizing the ever increasing im 
portance of graphic techniques, Honeywell 
offers complete engineering service cover- 
ing instrumentation, panel design, and con- 
struction 


Instruments 

Tel-O-Set miniature indicators and recorders 
are supplied for temperature, pressure, flow 
and liquid level. They take a front-of-panel 
space only 5 inches square . . . fit readily into 
process diagrams. They meet the most crit- 
ical demands for accuracy, simplicity, and 


utility 


Behind the panel are compact Tel-O-Set Con- 
trollers. They provide a choice of control 


actions 


Console desks, with integrally-mounted Elec- 
troniK Precision Indicators, give operators a 
convenient means of monitoring a large num- 
ber of critical temperatures. 


For remote transmission, Honeywell has a 
full line of temperature, pressure, flow and 
level transmitters and receivers of both pneu- 
matic and electric types . . . working with a 
broad selection of sensing elements 


Panel Design 
Every panel is custom-designed for its in- 
tended job by Honeywell's staff of panel 


Design 


engineers. After initial consultations, they 
develop a layout that fits all instruments, 
signals, remote control stations and other 
equipment in a coordinated design. All ele- 
ments are located for greatest convenience 
and ease of manipulation. The overall ap- 
pearance is made attractive and simple to 
follow, to aid in reducing operator fatigue. 
Final working drawings are prepared follow- 
ing consultation with the customer . . . then 
actual fabrication begins. 


Panel Construction 


In Honeywell’s shop devoted exclusively to 
panel production, skilled workmen do a com- 
plete assembly job. Every instrument, con- 
troller and accessory is mounted in place. All 
back-of-panel wiring and piping is completed, 
so the board is ready to connect to plant 
equipment. Before shipment, the entire panel 
goes through rigorous tests to assure trouble- 
free installation and start-up when the panel 
reaches its destination. 


Efficiency- 
for any 


Construction 





CONTROL PANEL for Farmers Union Central Exchange Refinery 
was installed by The Refinery Engineering Co. under Universal Oil 
Products license . . . includes more than 60 Tel-O-Set indicators 
and recorders. Electronih Precision Indicator on console provides 
a fast, accurate check on a large number of process temperatures. 


boosting graphic control 
refinery, large or small 


controllers behind the panel do the “brainwork”’ 
of control—flexibly and accurately —keep all con- 
trolled variables accurately in line. 


Tue operating economies of Honeywell central- 
ized graphic instrumentation apply equally well to 
any refinery —whether it be an independent or one 


of the biggest producers. Take, for example, the 
panel shown above. Designed and built by 
Honeywell for the Farmers Union Central Exchange 
Refinery at Laurel, Montana, it has every feature 
of graphic control that advanced design can build 
into it. 

The panel concentrates the operation of a 12,500- 
barrel-per-day plant, consisting of a fluid catalytic 
cracker, gas concentration unit and catalytic 
polymerization unit. Tel-O-Set indicators and 
recorders display every critical process variable for 
the guidance of operators. Every adjustment for 
shifting variables is right at the operator’s finger- 
tips—an important convenience for plants where 
market demands change frequently. Tel-O-Set 


@ REFERENCE DATA: Write for Bulletin 85-20, “Centralized instrumentation 


Attractive appearance of the panel aids in reducing 
operator fatigue . . . simplifies training of person- 
nel. And functional design, both on the front and 
the back of the panel, speeds installation and 
service. 

Expert design has made Honeywell graphic panels 
the choice of leading refineries and consultants 
throughout the world. Your local Honeywell engi- 
neering representative will be glad to discuss your 
own process control in detail . . . and he’s as near 
as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4498 Wayne Ave., Philadel- 
phia 44, Pa. 


. unlimited.” 


Honeywell 














All Allis-Chalmers Type R pumps are furnished with 
spacer-type couplings. This type of coupling permits the 
pump to be disconnected from the driver and the entire 
rotating element bearing bracket, shaft and impeller — 
removed without disturbing either the piping or the driv- 
er. This type of assembly permits quick examination of the 


pump, simplifies repairs or replacements and keeps down- 


tame of the unit to a minimum 

In addition, two sets of bearing bracket assemblies fit 
the complete range of pump sizes. Since parts for only two 
sizes of bearing brackets are required, regardless of the 
number of pumps operated, parts inventories are greatly 
reduced, All bearing bracket parts of R-9 pumps are inter- 
changeable and all R-12s are interchangeable. Where con- 
tinuous operation is vital, a complete spare assembly can 
be kept on hand and replaced very quickly, 
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Refinery Pump 


<< Specially designed for high temperature operation 


<< Choice of materials and stuffing box arrangements 


<-< Ample provision for cooling 


FRE IS AN ENTIRELY NEW refinery-type pump. 

It has every feature designed for continuous 

trouble-free service and to keep your process pump- 
ing costs low. 


Sealing Arrangement 
When the standard stuffing box is used, it carries an 
adequate amount of packing plus a seal cage. A 
mechanical seal is interchangeable with the packing. 
No machining required. A seal plus auxiliary stuf f- 
ing box may be installed by simply cutting off the 
end of the standard stuffing box. 


Cooling Methods 

The stuffing box is cooled by a water jacket of ample 
capacity. Further cooling of the packing is provided 
by in-and-out connections for the sealing oil, which 
is thus able to act as a coolant as well as a sealing 
medium. The stuffing box is prov ided with a water- 
flushed smothering gland. A second water jacket 
surrounds the front bearing and the lower part of the 
oil reservoir. For extremely high temperature opera- 
tion, a water-cooled pedestal can be supplied. 


Throat Bushing 
A renewable throat bushing is tack-welded on the 
pump side of the stuffing box. The close clearance 
between the bushing and the shaft sleeve cuts infil- 
tration into the stufhng box to a minimum. In case 
of seal or packing failure, the bushing remains in 
position and will not blow out. 


Wearing Rings 
The impeller and casing are both provided with front 
and rear wearing rings which make it easy and 
economical to maintain proper clearance. This design 
also reduces side thrust which in turn reduces shaft 
deflection and wear. 


Double Volute 

Double volute design is used in pumps of more than 
400 gpm capacity. Forces set up in one volute are 
counteracted by equal and opposite forces in the other 
volute. Deflection forces are greatly reduced. 

The impeller has low NPSH requirement so that it 
will successfully handle high volatile liquids at high 
temperatures. 


Centerline Mounting 
The pump is mounted at the centerline of the casing. 
Pipe strains are transmitted directly to the founda- 
tion. When proper precautions are taken, alignment 
of rotating parts will not be affected. 


Complete Pumping Unit 
Allis-Chalmers can supply a complete pumping unit 
— pump, motor and control — assembled and ready 
to install. Coordinated design and manufacture as- 
sure undivided responsibility. Call your nearby 
Allis-Chalmers District Office for help on your next 
pumping problem. Or write for Bulletin 52B7775. 


Allis-Chalmers, Milwaukee 1, Wis, 
A403! 


ALLIS-CHALMERS 





TRIFLES '? 
Yes...until you need them! 


Goods Corporation offers you the capable counsel of 
That's where your nearest Metal Goods Corporation ware highly-specialized metal men. 

Metal Goods You may also be interested in securing Metal Goods 
Corporation’s new Industrial Fastening Catalog. Engi- 
neers and Purchasing Agents who have examined it, say 


... Then, nine times out of ten, you need them right away. 


house comes in, For your convenience, 
Corporation maintains the largest and widest selection ol 


standard industrial fastenings in the southwest. ; 
it is one of the most complete and easy-to-use catalogs 


tividual Metal ' ' ' that they have seen. Would you like a copy? No obligation. 
individual attention ‘tal Goods Corporation can furnish , 

ee een “fhe | : s Metal Goods Corporation also stocks most commercial 
you with “specials”, made up in any of the non-ferrous forms of aluminum, brass, copper, monel*, nickel*, 


If you have an unusual fastening problem requiring 


or stainless alloys inconel*, stainless steel, and steel. When in need of metals 
If you need technical assistance in determining which or fastenings, call your nearest Metal Goods Corporation 


type of fastening is most economical for you to use, Metal warehouse first. 


Please call, wire, or write the Metal Goods Corporation representative nearest you: 


—_——— ~ OFFICES AND WAREHOUSES — —— 
St. Lewis 15, Missouri Tulse 3, Oklahoma Kensas City 16, Mo. Denver?, Colorado Dollas 9, Texas Houston 3, Texas New Orleans 12, Le. 
5239 Brown Avenve 302 North Boston 1300 Burlington 2425 Walnut Street 6211 Cedar Springs Rd 711 Milby Street 432 Julia Street 
Nelon L. Hower Scott J. Harrison Frank D. Hogan Neol Dehn Sam D. Hodgdon Harris 7. Gregg Corl T. Wedemeyer 
Phone GOodfellow1234 Phone: 4-1175 Phone: NOrclay 3516 Phone: AComa 5891 Phone: Elmhurst 3271 Phone: CEntral 8881 Phone: CAnal 7373 


~ SALES SERVICE OFFICES —— — — - 


Wichite, Kenses Jackson, Mississippi Beton Rouge, Lovisiona Omaha, Nebraska Memphis, Tennessee San Antonio, Texas Davenport, lowe 
2200 East Centra! 781 Raymond Rood 4419 Mimosa Street 3515 No. 67th Avenve 713 Columbion Mutual 2012 Alamo Notl. Bldg. 924 State Street 
Ray Noller George E. Akerberg Paul P. Vidovic Cc. M. Cooley Tower Bidg. Robert E. Reese Robert L. Tharp 
Phone: 7-892) Phone, 5-271! Phone: 4-4738 Phone: WAlnut 1112 Robert W. Downs Phone: GArfield 3161 Phone: 2-3156 
Phone: 5-8721 

Decatur, Hlinois Indienepolis 2, Ind Becumont, Texas , Fort Worth, Texas Corpus Christi, Texes 

1305 West Sunset 1333 N. Pennsylvania 238 Bowie Bidg 3821 Corolyn Room 301-02 Wilson Bidg 

Ariie W. Tempel Horry L. Newton Lee T. Dodson John M. Turbitt Roy D. Bagoley 

Phone: 86-1314 Phone: Lincoln 4980 Phone: 4-7536, 4-7537 Phone: FOrtune 4369 Phone: 4-0366 


*Not stocked in St. Louis or Kansas City Territories. 


RPORATION 


GENERAL OFFICES: ST. LOUIS 15, MISSOURI 
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ABOVE: Carbon is burned off the catalyst 
while air is supplied at 34,400 cfm, 3.5 
psig by this kiln combustion air centrif- 
ugal blower. 


LEFT: Catalyst lift air blower supplies air 
at 13,320 cfm, 4.25 psig to raise regen- 
erated catalyst to reactor. Kiln combus- 
tion air blower is seen to the rear. 


May. 1953 


A CRACKING METHODS IMPROVE, more centrifu- 

gal blowers are being employed. The Allis- 
Chalmers single stage blowers seen here are essen- 
tial to the three new Thermofor Catalytic Cracking 
units installed by the Magnolia Petroleum Co, at 
Beaumont, Texas. 

A total of six turbine-driven A-C single stage 
blowers provide kiln combustion and catalyst lift 
air in the blower room of the new catalytic structure 

The high efficiency impellers are of special totally 
enclosed, backward flow design. This covered de- 


Texrope is an A 


sign makes the impellers independent of tolerance 
variations; the backward flow design gives good 
pressure, volume and horsepower characteristics, 

High strength and long life is assured by all- 
welded, alloy steel impeller construction and pres- 
sure lubricated sleeve and thrust bearings. Cast iron 
casing increases rigidity and decreases noise level. 

For this kind of specialized design . . . or for 
standard high quality, thoroughly tested air and gas 
handling equipment .. . call your nearest A-C office 


or write to Allis-Chalmers, Milwaukee 1, Wis. 
A-3999 


s-Cholmers trademark 


LLIS-CHALME 
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Processing Equipment 
for Petroleum Industry _ TURBINE- 


BLOWERS and TRANS- 


GENERATORS COMPRESSORS FORMERS SUBSTATIONS 
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AIR-COOLED HEAT EXCHANGER 


bt] 














* Improved design 

















* Wide application 
* Dependable service 


WRITE FOR DETAILS 


Designed, manufactured and serviced by 
THE GRISCOM RUSSELL CO. - MASSILLON, OHIO 
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COMBINATION OF AUTOMATIC-MANUAL 
OPERATION INCREASES FLEXIBILITY 
OF ANNIN VALVES... 


To ANNIN’s powerful Domotor au- 
tomatic operation add the versatility 
of a side-mounted Handwheel. This 
combination provides the answer to 
field demands for convenient and 
positive supplementary control dur- 
ing start-up periods, or when the sys- 
tem is shut down temporarily for 
instrument repair. The Handwheel 
can act to operate the valve manually 
and provides an adjustable limit stop 
in either the opening or closing direc- 
tion. This auxiliary manual control is 
particularly advantageous in adjust- 
ing the minimum or maximum flow 
of steam to turbines, steam engines 
and other process equipment. Further 
evidence of the increased utilization, 
simplicity of design and greater econ- 
omy of ANNIN VALVES. 


Model 1560 SMW 


WRITE TODAY for illustrated bulletin showing how 
and why Annin offers the best in control valves. 


cuT 
INVENTORY 


50% 


WITH 


THE ANWNIN COMPANY 3500 Union Pacific Avenve 


Los Angeles 23, California 


May, 1953 1 Gulf Publishing Company Publication 





FIRST IN WEST VIRGINIA 
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PLATFORMING UNIT 
BUILT BY PROCON 
FOR ELK REFINING CO. 


A new Procon-built UOP Platforming unit 


is successfully operating at the Falling Rock 
refinery of Elk Refining Company. This 
new unit — the first in West Virginia — is 
the latest addition to the growing list of 
processing facilities constructed by Procon 
and now operating in refineries of both 
major and independent companies . . . 
another example of Procon success in 
handling a broad range of jobs throughout 


the nation and overseas. 


PROCESS CONSTRUCTION 
1111 MT. PROSPECT ROAD, DES PLAINES, ILL., U. S. A. 


IN ENGLAND 


PROCON (S2.ct Britain) 


LIMITED 
112 STRAND, LONDON, W. C. 2 
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... two reliable names along the path of petroleum processing 


WHAT DO YOU WANT TO PURIFY? 


There's an Attapulgus or Porocel adsorbent to fit your process 


ius 
* wv - ~~ 


technique for removing odors, colors, tastes, moisture, acids, sulfur, 
fluorides and unsaturates from process liquids or gases. Materials 


treated in principal applications are: motor oils and other lubricat- 








ing, specialty, and technical oils; petrolatums and waxes; aviation 


and motor gasoline stocks; kerosene; diesel and heating oils. 


: 


DO YOU HAVE CATALYST OR CATALYST CARRIER NEEDS? 


Attapulgus or Porocel sorptive minerals are recognized standards 
in desulfurization, reforming and isomerization systems—catalytic 
removal of unsaturates— conversion of sulfides to elemental sulfur— 
fluid catalyst applications—as catalyst carrier in copper sweeten- 


ing processes. 


WHAT DO YOU WANT TO DRY? 
We offer a wide range of reliable, thoroughly proved desiccants for 


drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES? 


Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs welcome the opportunity of assisting in 
research, development, design and operating problems. Your 


inquiries are invited. 


ATTAPULGUS Cctrcttion POROCEL CORPORATION 


Dept. W, 210 West Washington Square, Philadeitphia 5, Pa. 





De Laval-IMO pump in service in midwest packaged gasoline plant. 


Today, De Laval-IMO rotary pumps are proving their 
These 


dependable pumps are being used in refineries and bulk 


versatility in dozens of refinery applications. 


plants to handle viscous fluids including fuel oils, heavy 
crude oils, lubricating oils and asphalt, as well as the 
lighter hydrocarbons. For example: 

An eastern refinery installed an IMO to pump viscous 
oil at 550 psi. Performance was so satisfactory that 
three more IMO units were ordered within a few weeks 

1 midwest refinery is using De Laval-[MO pumps to 
handle asphalt at 470F at 922 psi and petrolatum at 


420F and 575 psi. 


or refinery service 
7 ' 


DE LAVAL 


IMO PUMPS 


For a new tank field distribution system, another re- 
finery has 58 direct-connected 1150 to 1750 rpm IMO 
pumps, handling various oils with viscosities up to 
3600 SSU, capacities to 200 gpm and pressures to 
150 psi. 

The unique IMO design 
assures long. trouble-free performance. IMO 


with only three moving 
parts 
pumps are quiet, pulsation-free, compact and designed 
for direct-connected high speed operation, Send for 
Bulletin LG showing wide range IMO line for capacities 
to 1,000 gpm at pressures to 500 psi and for capacities 


to 150 gpm at pressures to 1,500 psi, 


ODN mENEA LVMO Pumps 


DE LAVAL STEAM TURBINE COMPANY 
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ALWAYS ALERT TO DANGER... 











CONSOLIDATED SAFETY RELIEF VALVES 


The hazards of uncontrolled overpressures are easy to avoid. Consolidated Safety 
Relief Valves assure absolute protection for personnel, plant and processing equip- 
ment. They don’t leak under discharge piping stresses because their design incor- 
porates outside bevel seat and floating guide construction. The dise seats on a 
radial seating surface — dependable tightness is assured in all positions within 
the deflection range. Unfired pressure vessels — gas, vapor, and liquid storage 
tanks, pipelines, pumps — are dependably safeguarded against overpressures, even 
in the severest services. 

Consolidated Safety Relief Valves have 25% fewer parts than ordinary valves of 
their type. Naturally, maintenance problems are greatly reduced and service life is 
increased, while standardization is simplified. Materials of the highest quality, 
precision workmanship and rigid tests assure continuously reliable performance at 


the rated capacity. Full information is yours on request 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR has all kinds of 
experience in meeting the most exacting requirements of the 
processing industries. You can count on his ability, knowledge 


and facilities for the best in products and service 
Q 
© 


CONSOLIDATED ici.c- VALVES 


— A product of MANNING, MAXWELL & MOORE, INC. ruisa, OKLAHOMA 
MI MAKERS OF ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, 
a ASHCROFT’ GAUGES, ‘HANCOCK’ VALVES, AIRCRAFT PRODUCTS. BUILDERS OF “SHAW.BOX’ AND ‘LOAD 
ae ot LIFTER’ CRANES, ‘BUDGIT AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 


Phone or write him today 


: 
z 
= 
« 
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Rubbish a IS only ONE of the Cost Cutting jobs 
: for the Dempster- Dumpster 
s in your plant 


It’s amazing, almost to the point 
of fantasy, yet so soundly real, what 
the minds of men in all types of in- 
dustry have cooked up for more 
efficiency and reduced costs with the 
Dempster-Dumpster. 

Hundreds of plants are handling 
materials of practically every descrip- 
tion with one truck-mounted Demp- 
ster-Dumpster serving scores of de- 
tachable containers. Here are just a 
few. Oils, gases, and liquids handled 
in our Tank Type Containers 
tools and equipment in our Tool 
Shed Type Container . . . containers 
on casters placed for receiving steel 
chips from lathes or at conveyors for 
receiving finished products . . . con- 
tainer with doors and windows, re- 
placing shacks for plant guards or 
nightwatchmen . containers built 
to handle chlorinator ash residue of 
approximately 1500° F. and there are 
dozens more. 

Containers are placed wherever 
material accumulates. When loaded 
each is picked-up, hauled and 
emptied (as illustrated above) . . . or 
load set down intact. The entire op- 


One Dempster 


eration is handled by only one man, 
the driver, by hydraulic controls in 
cab. 

The containers are built in capac- 
ities up to 12 cu. yds. and each is 
designed to suit the materials to be 
handled—be they bulky, light or 


heavy . Solids, liquids or dust. 


One Dempster-Dumpster, with 
driver, does the work of 3 to 5 con- 
ventional trucks eliminates 
trucks and crews standing idle 


-Dumpster Handles All Containers 


. All Sizes 


materials 
and good 


eliminates rehandling of 
and increases efficiency 
plantkeeping. 

If you have even any remote idea 
that this equipment could be adapted 
to your oper ation, by all means con- 
tact’ us because being without the 
Dempster-Dumpster System 
easily be costing your company 
thousands of dollars annually. Manu- 
factured and sold exclusively by 
Dempster Brothers, Inc. 


could 


All Designs 


DEMPSTER BROTHERS, 553 Dempster Bidg., Knoxville 17, Tennessee 
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.»- THE UNIVERSAL, FAVORITE 


@ When it comes to expansion joints, ADSCO is the universal 
favorite because ADSCO — and only ADSCO — makes a complete 
line of joints, both slip and packless. 

And if your problem is to absorb pipe line movement in all 
planes simultaneously, ADSCO Universal Packless Joints are the 
favorite . . . Often it is impossible or impractical to eliminate 
lateral motion or to isolate lateral from axial motion by anchors 
and guides. In these circumstances, the Universal Joint will reduce 
the number of anchors required and consequently reduce the 
amount of steel work necessary to support them. In Drawing | at 
the left, the Universal Joint is shown absorbing lateral move- 
ment only. By lengthening the intermediate pipe nipple the 
amount of lateral movement can be increased without increasing 


the number of corrugations. In Drawing 2, the same joint is 
absorbing combined axial and lateral motion. Drawing 3 illus- 
trates the joint in angular rotation 
without axial motion. Drawing 4 
shows combined angular and axial 


motion. 
ADSCO can solve any of your pipe 


expansion problems. Call your 
. . cal : @ for hest results, use 
ADSCO representative or write for {DSCO Pipe Alignment 


Bulletin 35-51A, Guides 


Anchor © 
© Typical piping arrangement 
showing a Universal 
Joint absorbing axial 


and lateral motion. 


Alignment 
Guide 


® Anchor 
mit . woe 
4. Combined angular and axial motion. Ty be a 
|| Alignment 
4 Guide 


EXPANSION JOINTS @ HEAT EXCHANGERS @ STEAM TRAPS @ STRAINERS © SEPARATORS @ METERS 


AMERICAN [DISTRICT STEAM COMPANY, [NC. 


NORTH TONAWANDA, NEW YORK 
Since 1877 
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Starting a New Project? 











Refinery Catalog 
has complete data 
on equipment and 


services for the 


Refining Industry. = Fs aS 4 


/ 


/ 


Reach for your Refinery Catalog 

whenever you're planning a project. 

ee Turn to the easy-to-use index and 

J L0G you'll find that most of the known 

REFINERY CATA manufacturers have data filed in this 

universal equipment buyers guide. The 

1953 edition carries catalog informa- 

tion on products and services offered 
by more than 300 manufacturers. 

No wonder Refinery Catalog is used 

as the preferred source of catalog in- 

formation among refiners the world 

over. Remember—look for it first in 

the Refinery Catalog. 


le for the Refining * 


Fi 
Composite sei Petrochem! ical Industry 


Natural Gasoline * 


LA. SGPT pm ce oe hh ae 


THE UNIVERSAL EQUIPMENT 
GUIDE FOR REFINERY BUYERS 


REFINERY CATALOG 


P. O. BOX 2608 © HOUSTON 1, TEXAS 
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WALWORTH 


Cast Steel Gate Valves 


Series 150 and 300 
Wedge Gate — Outside Screw and Yoke 





wenn Ceeececitcee 


Gland clearances are such that stem 
cannot be scored if gland should be 
tightened unevenly. 

Deep Stuffing Boxes in al! sizes (2” to 
24”) insure tightness and maximum 
packing life — costly leaks are elimi- 
nated. 

Bonnets and Bodies are engineered to 
withstand pressure and minimize dis- 
tortion — they’re tough, durable, de- 
pendable. 

Heavy Steel Walls provide extra 
strength and longer life. 

Integral Body Guide Rib Faces are ma- 
chined to insure accurate disc seating. 
Seat Rings are bottom seated — not 
flange type. No recess exists at back 
of ring — hence no turbulence, erosion, 
or pressure drop. 

Streamlined Ports allow high velocity, 
non-turbulent flow, and reduce the 
possibility of erosion. 

Valves regularly have flanged ends. 
They can be supplied with ends for 
butt welding. Roller bearing yokes are 
available. On valves 5 inches and 
larger, by-passes can be furnished. 


ereeeer eee 








For Series 600 and higher, we recom- 
mend Walworth Pressure-Seal Steel 
Gate Valves. 


For further information on Walworth 
Secttonad view of Setes 208 Cast Steel Gate Valves, see your local 
pas saabnc Walworth distributor, or write: 


WALWORTH 


valves and fittings 


60 EAST 42nd STREET, NEW YORK 17, N. ¥. 











DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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enezuelan cape... 


Partial view of Shell Caribbean Petroleum Company's refining facilities ot Carden. This plant proe- 
esses cbout 170,000 barrels per day of crude oil and manufactures it into products ranging from 
bottled gas to lube oils. The Lummus Company designed and engineered most of the processing units 
and constructed all of them. By integrated planning, engineering proceeded simultareously in four 
countries, equipment procurement in eight—with erection manpower marshalled from 44 states in 
the U. S. and four other countries. A big job. Yet, by contrast, the first Lummus men on the job installed 





Vacuum Distillation Unit No. 1 (shown 
here), and its two companion “stills”, 
represent high development of the dis- 
tillation ort. Designed and built by 
lLummus, these basic plants are charac- 
terized by wide flexhility and closely 
controlled quality of fractionated 
products. Cardon is also the home of 
Venezvela's first lubricating oil plant— 
enother in a long fist of “firsts” for 
Lymmus in the lube oil field. 


sheave block to hoist a 100-fon tower, 
become adept at erection skills under 
Lummus' field training system. During the 
construction period at the Cardon site, 
key lummus men also taught welding, 
pipefitting, maintenance ond repoir to 
many local workers; operated a rock 
quarry, batch concrete and concrete 
block plants. 


Leen Cte 


. a 
» 


Just Off Press our newest picture brochure, 
“New Horizons—Lummus at Cardon.” Twenty- 
four pages covering this world-famous plant. 
May we send you a free copy? Just drop us 
a line at Room 359, 385 Madison Avenve, 
New York 17 


Shell-Cardon is a good example 
of why the Lummus name is well 
known in the petroleum, petro 
chemical and chemical fields— and 
respected for the ability to get 
big, tough jobs completed rapidly 


and economically. 


THE LUMMUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


HOUSTON « CHICAGO + LONDON + PARIS © CARACAS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 


1 Gulf Publishing Company Pubdlicatios 





Basic design simplicity of the 
exclusive Milton Roy liquid end 
step-valve assures high and 
reproducible volumetric efficiency 
Self-cleaning double ball-checks 
spin any lodged particle free, 


are non-clogging, seat positively. 


One-Half of One Per Cent Accuracy 
with this Milton Roy Pump 


CONTSEOLESS VOCERE PUMPING On Tue Jos in a leading processing plant, two of these 
maseunensatien air-powered controlled volume pumps meter deionized water 
solution from a chemical proportioning system to a key 
PROCESS CONTROL SYSTEMS production process. Data obtained from one full year 
aaiechiniiaias ietdiir ietetined mdi of operation showed a pumping accuracy 
within '4 of one per cent! 
This is a typical Milton Roy Pump—one of many types of 
air-powered or motor-driven positive displacement 
pumps—in daily use in hundreds of similar operations. 
In chemical processing, for example, they’re used in 
fermentation, pH control, hydrogenation of fatty acids. 
In the textile and paper fields, for resin impregnations, 
peroxide saturates, finish liquors. In meta/s and mining, 
for plating solution recovery, ore flotation, diatomaceous 
earth slurry handling. Wide as industry itself, the 
application of these pumps gives dollar savings not only 
in accuracy, but in longer service life and man-hours saved. 
These pumps meter practically any liquid in capacities 
from 3 milliliters per hour to 45 gallons per minute 
against pressures ranging to 25,000 pounds per 
square inch. They are available as single or multiple units, 
or as component parts of complete chemical feed 


and control systems. 


Bulletin No 
Air-Powered 
Controlled Volume Pump 


now 


Menyiiiurg Saaguncew +1908 MURMAID Can * PHILA. 18, PA 


ONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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Telecomiputing presents still another 


advance in automatic data reduction... 


+ RZ 


i ae ry | Flexible in output: 
Visual (no companion equipment needed). 


p , Analog Voltage (when used with 
eree’, ee ; a| ‘| potentiometer and voltage source). 
G TER FL Xl BILITY > Digital (when used with Reading Heads 
a oe bh | Type 15A and Telecordex Type 8A or when 
VT I | 4 iad | used with potentiometer and 
hae Teleducer Type 24A). 
| | 


| 

a= 
ri} 
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Flexible in operation: 

Handles single sheet or roll records— 

any width up to 18” and any length. 
Height and angle of viewing screen may be 
adjusted for greater ease of operation. 
Combines rapid cross-wire motion 

with precise measurements. 

All methods of readout may be referenced 
to any zero point on viewing screen. 





Flexible in application: 

Edits. 

Reads records. 

Performs linear and non-linear calibrations. 


Serves as an integral part of several 
types of data reduction systems. 


In addition, the Contact Telereader offers 
these important advantages: 

Low cost 

Large, unobstructed viewing screen 
(18x 30”) 

Accuracy to .01” per count 

No parallax problem 

Fast, easy to set-up 

Simplicity of operation 


Contact Telereader Technical Bulletin 105 will 
be mailed you upon request. Coupon below is 
for your convenience 


reston W. § 
Telecomputing Corporation, Burbank, California 


pu 


Please send me CONTACT TELEREADER Technical Bulletin 105 


CORPORATION 


BURBANK, CALIFORNIA 





Name 


Turn hours into minutes 





with automatic data reduction 


Company 





SMreet Address iis City and State 





WOLVERINE 
TUBING 


Wolverine tube possesses the greatest 
measure of long-life-quality that expert skill 
and years of experience can ever put 


into any tube. 


And to make sure you will ultimately realize 
from your installation all the potential that 
Wolverine tube can supply, we suggest you 
ask our Customer Engineering Service to 
give you further assistance in the selection 
of tube of the proper alloys thot will best 


meet your particular operating conditions. 


Some of the most popular alloys: copper, 
cupro-nickel, brass, red brass, 70-30 brass, 
Muntz metal, aluminum and electric welded 


steel. 


WOLVERINE TUBE DIVISION 


WOLVERINE 


TRUFIN® 
Linned 
Trufin is a unique finned tube distin- 
guished by its integral fin construction. 


With its fins extruded right from the tube 


wall, the tube, you see, is one 


piece of metal, and 
consequently cannot be affected by 
vibrations or sudden temperature 


changes. 


Nominal sizes range from %”" to %” 
root diameter. Furnished with thick- 
walled plain ends to permit best 


assembly. 


Alloys available: copper, cupro-nickel, 
red brass, admiralty, aluminum, alu- 
minum-brass, SAE 1010 steel, and stain- 


less steel. 


"REG. U.S. PAT. OFF 
Wolverine Trufin and the Wolverine Spun End Process 
available in Canada through the Unifin Tube Co, 


london, Ontario 


SHE 
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AQ 
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“Ws oo f CALUMET & HECLA, INC. 
of Tubing Exclusively 
DETROIT 9, MICHIGAN 


thy 


0 1 Alo. Sales offices in Principal Cities 
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When you attend the 
Inform-A-Show in 


Manufacturers 
1431 CENTRAL AVENUE 


Bis ane « ai Pp “Ede 


Los Angeles, May 
24.27, be sure to visit 
our Booth 304 








To know how good valves can be, 
install valves that are 
known to be good 














WELL 


IRON, STEEL AND 
CORROSION-RESISTING VALVES 
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Whenever you select a power unit, don't put a straight-jacket on your 
ideas . . . consider ALL of the possibilities of modern power drives. 

For example consider the many useful combinations that can be 
secured with the basic Master power units shown below. They're de- 
signed so they can be easily combined together to give you the RIGHT 
horsepower, the RIGHT shaft speed, the RIGHT features in one compact 
unit that you can use RIGHT where you want it. Nowhere else will you 
find power units that are so flexible, so easily adaptable, and in such 
a wide range of types and ratings. 

Master power drives are available in thousands and thousands of 
ratings (“a to 400 HP)... in open, enclosed, splash proof, fan cooled, 
explosion proof... horizontal or vertical .. . for all phases, voltages 
and frequencies . . . in single speed, multi-speed and variable speed 
types .. . with or without flanges or other special features... with 5 
types of gear reduction up to 430 to | ratio. . . with electric brakes 

. with fluid-drive . . . with mechanical or electronic variable speed 
units... and for every type of mounting . . . Master has them all and 
so can be completely impartial in helping you select the one best 


power drive for YOU. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 
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1/8 TO Aj HORSEPOWER 
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give 
your 
brains 

a chance 














TANK SETTLES... 


PIPE WALKS ... BREAK AVOIDED WITH PENFLEX 


Tank settlement . . . thermal expansion and con 
traction caused misalignment of pipe and the 
consequent breakage of rigid pipe connections on 
large oil storage tanks. Oil and gasoline was lost 

. a fire hazard was ever present. The answer 
was offered by Penflex engineers 

Today, this large New England storage center 
has no trouble with pipe breakage. A length of 
12” LD., 
Penflex tubing was installed with tight-packed 
flanges. No amount of settling of the tank or ther- 
mal expansion causes breakage of connections 


four-wall interlocked specially packed 


Pennsylvania Flexible 


Metallic Tubing Company, Inc., 


The easy flexing Penflex “walks” with the tank 
yet maintains a tight leak-proof connection 
at all times. Leakage has been eliminated . . . fire 
hazard reduced ’ 
Let Penflex engineers help you on flexible tub- 
ing application problems. Penflex manufacturers a 
complete line of four wall, interlocking and seam- 
less welded corrugated flexible tubing . . . metallic 
hose, tubing or couplings from ‘%” I.D. and up 
barrel fillers, pneumatic rivet 
passers, accessories and fittings. Write for folder 
Flexineering,” a valuable production aid. 


Phila. 


automatic 


7207 Powers 42, Pa. 


Lane, 


Branch Sales Offices: Boston + New York ++ Chicago + Houston + Cleveland + Los Angeles 





M/59 Consotrol Controller 


gives live-balance sensitivity, 
’ a eliminates transmission lag. 





Designed specifically for dynamic control of 
Solel flow, the M/59 Consotrol Controller takes full 
use advantage of the speed and sensitivity of the 
Y/ ; ' Foxboro d/p Cell (flow transmitter ). It is the 
direct result of Foxboro basic research into 

today’s flow control problems. 
ed 


This revolutionary flow controller combines 
inherently dynamic action with unique sim- 


Neponset Ave., Foxboro, Mass., U.S.A. 





os) 
we plicity of design. Mounts directly on valve — 
no transmission line, no lag! 
Write for Bulletin 470 which fully de- 
| & scribes this outstanding development in flow 
> instrumentation. The Foxboro Company, 745 


-_ 








@ Valve Mounted — screws directly on valve 

motor with heavy duty stainless steel “4” fit- 

MEASUREMENT ting . . . eliminates “lag” commonly caused 
DREGE VER by transmission lines. 


® Fixed Settings — exclusive live-balance 
design of the M 59 Controller permits fixed 
proportional and reset values for all flow 
conditions . . . for all valve motor sizes. (Reset 
can be field-adjusted for special purposes.) 





® Response amazingly fast recovery with 
precise control regardless of load conditions 
and process upsets. No control point drift. 
Unaffected by vibration or wide changes in 
ambient temperature, 


®@ Seal Valve — optional feature which permits 
isolation of controller and remote manual 


Schematic diagram shows the M/59 Controller as 
installed in conjunction with Foxboro d/p Cell and 
M/53 Consotro! Recorder. control of process. Integrally mounted to the 


bottom of the controller. 


® Maintenance-free — nothing to align, 
nothing to wear out. Flexure strip fulcrum 
eliminates friction and wear of conventional 
type pivots. Tightly gasketed, completely 


FLEXURE STRIP 
weatherproof, 


eva Unique Live-Balance Design 


BELLOWS 
Photo of the M/59 with cover removed to 


show the exclusive, simplified live-balance 
mechanism. Balance Beam, which moves only 
a few thousandths of an inch to control the 
valve motor pressure, is flexure-pivoted and 
positioned between the four bellows. Any 
pressure unbalance between the set point 
and measurement bellows will change posi- 
tion of the Balance Beam. The proportional- 
reset bellows opposes such unbalance and 
prevents control point drift, while the fourth 
bellows provides the desirable amount of 
derivative action. 





REG U S PAT OFF 


INSTRUMENTS 


DERIVATIVE A 
P 
EXHAUST wn) INDICATING 
en RECORDING 


‘CONTROLLING 


SEE IT IN OPERATION AT 1. P. E. BOOTH 80N (NORTH ENTRANCE) 





In electrical 


hoe (MIT cen 


ONDULETS 


Quality does count in practically every electrical conduit installation that you 
make. When you use CONDULETS you know that you are putting in electrical 
equipment of the highest quality, because CONDULETS have been doubly 
tested in the factory and in the field 


we 


& 


Crouse-Hinds quality control assures a long-lasting product and field records 
prove it by the test that only time can give. Thousands of CONDULET instal- 
ns are still in tip-top condition after twenty, thirty, or even more than forty 

{ dependable service 


1e illustration at the right shows four of Crouse-Hinds’ basic quality features 
that are mmon to all CONDULETS. The fifth, Wedge Nut Fasteners, is an 
exclusive Crouse-Hinds feature that has made Obround CONDULETS preferred 
by electricians everywhere 


Taper tapping. Condulet threads are taper 
tapped to match tapered conduit threading. Makes 
a ngid joint that will not loosen This assures perma- 


nent ground continuity important for safety 


integral bushing. A smooth rounded surface 


protects wire insulation 


Material. Feraloy a special alloy that is strong 
ind tough, resists corrosion, and gives sharp full 
threads 

Finish. A triple treatment provides long-lastung 
protection exceeds Federal and U.L. specifications 
Wedge Nut cover fastener. Clear cover 
opening no projection No loose parts Wedge 
Nuts and screw elf-retained. No screw holes to 
align 





Tyoe EVA Exolosion-Proof 
Lighting Fixture 
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More than 15000 items are listed in the Condulet 
< Catalog including a complete explosion-proof and dust- 
Type ARE Arktite tight line for use in hazardous locations 


‘ceptaclie auioment . To 
Receote seulom On your next job, use CONDULETS ... they're made 


right to last longer 


*CONDULET is a coined word registered in the 
Patent Office It designates a product 
only by the Crouse-Hinds Company 
Type FS Condulet 
With Pilot Lamp Receptac 
Switch and Plug Receptac 


» 
Type VC Vaportight 


str | Lighting Fixture id Type EPC Explosion-Proof 
Type GUAC Exoplosion-Proo Type FLB Explosion-Proof Motor Starter and 
Junction Condulet Circuit Breaker Condulet Circuit Breaker Condulet 


CROUSE-HINDS COMPANY 


A 
Nationwide Syracuse 1, N. We 


CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING - FLOODLIGHTS 





“WHY DO YOU ALWAYS ORDER 
SOLVAY ALKALIES, JOE?” 








—— 





“Pil tell you why I count on 
SOLVAY FIRST for Alkalies... 


+++As you know, Solvay is a pretty big cor vet is Solvay's ‘ Industry-Wise” Technical Serv 
pany. But I've always found that Solvay service Ice a specialized, exclusive service that in 
has that personal touch... . that little something cludes technicians who have an intimate 
that makes me feel like a valued customer, cnowledge of my industry. They give me advice 
whether I buy big or small. In a nutshell, Solvay and suggestions—and it costs me nothing 

combines the service and facilities of a big 


These are the things that make me count on 


company, with the friendly feeling of a small Saas fvst Or sfiva Sion 


company that really has my interest at heart 


For instance—I always get courteous service 


fre the Solvay sales staff. They always seen SOLVAY PROCESS DIVISION 


Allied Chemical & Dye Corporation 


to be willing, even anxious, to help me. And Allied 60 Guinan, te Hoh 6% % 
as far as delivery is concerned, I get the same oo a 
BRANCH SALES OFFICES 
prompt delivery as the big fellows » Charlotte » Chicago « Cincinnat! » Cleveland » Detroit 

ton «+ New Orleans « New York + Philadelphia + Pittsburgh 
I St. Louls - ue 


most important thing 





If you are contemplating entering the 


ARE YOU KEEPING STEP fertilizer business or expanding your present 


facilities, you will do well to have Chemico 
WITH THE handle your plant design and construction 

; . problems. 

rapidl , €o pa /l ding Regardless of whether your product will be 
. urea, some other nitrogenous fertilizer 


FERTILIZER MARKET? or phosphate, we will handle your project on 


a one-contract, one-responsibility, 





performance-guaranteed basis. 

The experience we have gained from more 
than 900 heavy chemical installations 
throughout the world is assurance of 
successful completion and efficient 


operation of your plant. 





Ss. | 
MILLIONS MILLIONS 
OF TONS OF TONS 


Bo 
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NITROGEN REQUIREMENTS 


BASED ON U.S. GOVERNMENT STATISTICS 














AGRICULTURE 








MILITARY AND INDUSTRIAL 








ESTIMATED 


CONSUMPTION _— 
REQUIREMENT 








CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 
188 MADISON AVENUE, NEW YORK 22, N. Y. 
CABLES: CHEMICONST, NEW YORK Chemico plants are 


TECHNICAL REPRESENTATIVES: CYANAMID PRODLCTS LTD... LONDON * CHEMICAL CONSTRUCTION profitable investments 


(INTER-AMERICAN) LTD ORONTO * SOLTH APRICAN CYANAMID (PTY) LTD... JOHANNESBURG 
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PIPE FITTINGS 


maximum service 
assured 

by metallurgical 
soundness 





Sound metallurgy ... the result of unsur- 
passed facilities and advanced laboratory 
controls... provides the maximum of de- 
pendability in) Ladish Controlled Quality 
fittings. Every phase of metal quality. 

composition, structure and physical proper- 
ties... is continuously safeguarded — and 
certified proof of metallurgical integrity is 


available to users of Ladish fittings. 





TO MARK PROGRESS 





AT THE INTERNATIONAL PETROLEUM EXPOSITION 
BOOTHS 7, 8 and 9, KANSAS BUILDING 


| Fy. BD) CS) s OOO) 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURS 


Distret Offices, New York © Buffalo « Pittsburgh « Philadelphia « Cleveland « Chicago « St. Poul 
St Lows « Atlanta « Houston « Tulse * Los Angeles « Sen Francisco « Havana « Mexico City « Brantford, Ont 


CC Sw s+2.2:4¢9-BOD#F Cc: 





It takes a Giant 
to catch a Giant 


pe always exciting to watch a little guy challenge a big guy— 
and win. That’s why Jack the Giant Killer has topped the list 


of popular children’s stories for centuries. And that’s why we think 
the oil business is the most thrilling business in the world. It’s a 
contest between Men and a modern Colossus 

Not just any men. It takes men of tremendous initiative and 
daring— giants in their own right—to stalk the reluctant giant, 
Petroleum, drag him from his lair, civilize him, and put him to work. 

Cities Service is well equipped with such men. Geologists who, 
at great personal hardship, track down the giant in his native 
haunts. Production men who risk all to bring him out alive. Refinery 
operations men, who domesticate and train him. Research men, 
who think of new ways to utilize his strength 

The mammoth muscles of petroleum have taken over some of 
mankind's hardest, most back-breaking jobs. We think a lot of 
credit is due the great-hearted Cities Service “‘Jacks’’ who've 
devoted their lives to finding, catching and domesticating this 


mightiest of modern “ Giants.”’ 


CITIES SERVICE 


Quality Petroleum Products 








ned with the operator #in mind! 








No streamline housings. 

No needless cover-ups 

Nothing fancy or frilly about these 

power-making huskies. Dean Hill 

Steam Turbines are designed and 

built for nothing but long service 

and easy, economical operation. Their heavy, rugged construction is 
simple and uncluttered for quick, easy maintenance. All pressure parts 


are outside and visible to operator. 


HORSEPOWER UP TO 1000 
PRESSURES UP TO 875 LBS.-750° F. 


DEAN HILL 
STEAM 
TURBINES 


are single stage, double 
impact type for low steam 
onsumption Specifically 
Jesigned for operation at medium 
steam pressures and temperatures, 
DH Turbines have all the 
advantages available under 
se conditions, including 

excellent water rates. Write us 

further information and 


specifications 


DaRW ROP hh POW? COMPANY 
Pump and Turbine Engineers Since 1895 


SALES INDIANAPOLIS 7, INDIANA 


OFFICES IN 


Chicago © Mexico City ® Philadelphia © Salt Lake City © New Yor 











LUKENS 








How To Bolt Down Profits In 
New Production Planning 


Has a tough operating problem threat- 
ened your output schedules? Here’s 
how one producer licked his problem 
before it started. 

For a new process this refinery re- 
quired economical heating, under vac- 
uum, of highly corrosive crude that was 
to be pumped into a fractionator for 
further processing. 

SOLUTION: Crude oil feed tanks of 
stainless-clad steel, vertical type, ex- 
ternally braced. Heat is provided by an 
internal steam coil of solid stainless 
steel. Vacuum operation is withstood 
successfully by clad steel tank design. 
Flued openings and manholes provide 
for easy inspection and maintenance. 
Inner stainless surfaces resist corrosion; 
carbon steel backing and steel stiffening 
rings insure rigidity and strength with 
maximum economy. Result: economi- 
cal heating of crude oil to proper tem- 


perature. Corrosion problem eliminated 
by equipment with low first cost and 
long service life. Maintenance costs re- 
duced to a minimum. 


This unit increased this company’s 
output and profits. It was ideal for the 
job. How was this advance achieved? 
Through close coordination between 
engineering staffs of progressive Equip- 
ment Builders, process engineers, de- 
signers and materials suppliers. 

Such bonus attention is a practice 
with progressive Equipment Builders. 
They turn to Lukens regularly for its 
knowledge of materials as well as its 
wide range of low-cost clad steels. 


Would you like such specialists to 
study your problem? We will send you 
theirnames. Write today explaining 
yourneed. Manager, MarketingService, 
404 Lukens Building, Coatesville, Pa. 


World's Leading Producer of 


SPECIALTY STEEL PLATE + PLATE SHAPES - HEADS + CLAD STEELS 


LUKENS STEEL 


COMPANY, 


COATESVILLE, PA. 


$7 N 





~The New GRINNELL MODEL R 
~ CONSTANT SUPPORT HANGER 


Mathematically perfect 
constant support for 

all positions of travel 

of high temperature 
process and steam piping 


With the new Grinnell Model R 
Constant Support, the pipe, its 
covering and contents, are supplied 
mathematically perfect support 

in all positions of travel. In addition, 
constant support is maintained 
throughout the full range of 

field adjustability. 


The design of the new Model R 
provides favorably small ratios 
between spring force and the 
supported load, ranging from 
1.15 to 1 minimum and 4 to 1 
maximum, thereby minimizing 
bearing stress and prolonging the 
life of the hanger. This permits 
hangers which are smaller in size 
for the loads carried. 


If conditions require a change of 
supporting force, a load scale is 
provided so that accurate field 
adjustments of at least plus or 
minus 10% may be made by 
turning a single load adjusting bolt. 
Wherever the adjustment is set, 
the Model R gives a load 
deflection curve that is a straight 
horizontal line. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 





Grinnell Company, Inc., Providence, Rhode Island e Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings ° welding fittings ° engineered pipe hangers and supports ° Thermolier unit heaters ° valves 
Grinnell-Saunders diaphragm valves * pipe °* prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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TREASURER... 


WHAT HE THINKS OF YOUR TANKS? 


(AP 


OSEY IRON Bid Might Interest Him and YOU) 


Most treasurers are apt to put cost first. And cost is certainly not 
the only factor to consider when buying steel plate construction. 


But — 

It’s good engineering as well as good financial policy to refuse 
to pay a penny more for tanks... or pressure vessels ... or stacks 
... than is necessary fully to meet the standard desired. 

The Posey Iron Works offers you 42 years of money-saving 
experience over the full range of steel plate fabrication ... prac- 
tical engineering and design service that concentrates on structural 
integrity and safety rather than on cost-padding “frills”. 

That’s why we say a Posey Iron bid might interest your 
treasurer as well as you. 

Edges of Plates Properly Prepared for Welding... 
Electrodes Carefully Selected 

Perhaps more than any other production step, welding influ- 
ences tank costs and structural soundness. Every electric welder 
in Posey’s shops is fully qualified. No plate is welded without 
proper preparation of edges ... electrodes are chosen after care- 
ful consideration of requirements. 

Posey meets all standard codes including ASME; API-ASME; 


API. Consultation does not obligate you. 
| } 
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Posey Iron Works self-supporting stacks installed at the Niagara 
Falls Plant of the International Graphite & Electrode Division 
of Speer Carbon Co. Height: 50 ft. Diameter: 3 ft. 


POSEY 1RON WORKS, INC. 


Sleel #ale 


LANCAST 
New York Office: 
ESTABLISHED SINCE 1910 


Leveson 
ER, PA. 
Graybar Building 





FOAM FACTS 


Published quarterly in the inte 


ests of fire protection everywhere 


NATIONAL FOAM SYSTEM, INC. 


WEST CHESTER, 


PENNA. 





Portable Foam House 
Cuts Maintenance Costs, 
Allows Plant Expansion 


4 large Southern refinery was 
recently faced with the need of elim- 
inating the excessive cost of maintain- 
ing its main line chemical foam piping 
system. Also, a more flexible system 
was wanted, to allow for future ex 
pansion 


Portable System Devised 

To solve this problem, engineers of 
National Foam System designed and 
installedacompletely portable ‘Foam 
House on Wheels," consisting of two 
trucks and a trailer. Each truck was 
equipped with an Aer-O-Foam Liquid 
Proportioning Pump, a 900-gallon 
tank for Aer-O-Foam Liquid 3% 
Regular, nozzles and hose. One truck 
was equipped with a water pump, the 
other designed so that a water pump 
could be added later if desired. The 
trailer housed a gasoline-driven pump 
and hose 

Costly Piping Eliminated 

Foam house and main line piping 
were abandoned, and only the lateral 
piping to foam chambers was re- 
tained. All existing chemical foam 
chambers were converted with the 
new National MCV foam makers for 
use with mechanical Aer-O-Foam. 


Complete Flexibility 

When fire occurs, a truck or trailer 
is spotted at a point near a water 
hydrant, the hose is connected and, 
when water ts flowing through the 
truck, the Aer-O-Foam Liquid Pro- 
portioner is adjusted to inject foam 
liquid at the proper rate. Two flow 
meters provide a continuous check 
on the accuracy of the water and 
Liquid input. When tanks are not 
equipped with chambers, foam 
towers are similarly used 

The result is better, more flexibl 
protection, elimination of the costly 
piping system and foam house, and 
adaptability to the expansion plans 
of the refinery 
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COMPLETE FOAM FIRE PROTECTION... 
NO WATER OR POWER SUPPLY NEEDED 
WITH NEW NATIONAL PRESSURE-PACK 





150 Years of Skill 


Although National Foam System, 
Inc., marks the Silver Anniversary of 
its incorporation this year, its ex 
perience goes back almost 150 vears, 
through the days when its predeces 
sor, James Bovd & Bro., 
one of the largest manufacturers of 
motorized fire-fighting apparatus 

In the late 1920s, National Foam 
developed the first dual-line dry pow- 
der chemical foam system used in this 


country. In World War II, National 


helped to save innumerable lives and 


was later 


ships through its development ot 
Aer-O-Foam, the mechanical foam 
known as ‘'Navy Bean Soup Again, 
National helped design equipment 
for loading jelly gasoline fire bombs 

Today National Foam System still 
serves the Armed Forces while it ex- 
pands to meet the growing needs of 
New products, improved 
ombined 


industry 
designs, greater variety are 
in National Foam’'s largest and most 
versatile line of foam and foam equip- 
ment to be found anywhere 


For complete foam fire protection 
where neither water nor power is 
available, the new National Pressure- 
Pack is the ideal answer. Here is a 
completely self-contained, pressut 
ized, mechanical foam unit, supplied 
in four standard sizes ranging from 
33- co 200-gallon solution capacity 
The largest unit can produce 2,000 
gallons of fire-smothering Aer-O 
Foam in less than three minutes 

The Pressure-Pack is designed for 
use with overhead spray deflectors, 
dip tank or drainboard deflectors, 
floor nozzles or portable nozzles. In 
stallations may be either portable or 
fixed. Operating pressure is supplied 
by a nitrogen or air cylinder 

A control for local manual opera 
tion is provided. Other available con 
trols include remote manual opera 
tion, completely autcomaticoperation, 
or any combination of these controls 
The unit ts easy to install and main 
tain, can be tested at any time with 
out using Aer-O-Foam Liquid, and 
can be recharged in a matter of min 
utes after use 

For all isolated hazards, or whet 
ever water and power are not avail 
able, the Pressure Pack supplies the 
same dependable Aer-O-Foam that ts 
so widely used by the largest refin 
eries and bulk plants. A complet 
descriptive folder is yours for the 
asking 








Send for Your Free 
FOAM FACTS Subscription 


FOAM FACTS, a quarterly 
magazine packed with interest- 
ing information on foam fire- 
fighting. will be mailed to you 
entirely free upon request. Just 
send your name and address to 
National Foam System, Ine.. 
West Chester, Pa. There's no 
obligation, of course. 














Over two million workers in America are 


injured annually in on-the-job accidents. Of 


those injured, ninety thousand suffer perma- 
nent injuries or impairments and many are 
totally disabled for life. Add to this the six- 
teen thousand killed annually in on-the-job 
accidents and you get an idea of the terrible 


toll we pay for our carelessness. 


MOST ACCIDENTS CAN BE PREVENTED 


Safety Engineers tell us and many Safety 
minded business and industrial firms are prov- 
ing that most on-the-job accidents can be pre- 
PRE VEN TION vented. Do YOU have a Safety Program? If 
you do, it’s your responsibility to give it your 


full support. If you do not, it’s your respon- 


AGS sibility to get one started as quickly as possible. 
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Visit the 
CHICAGO BRIDGE & IRON COMPANY 
Exhibit at the 
INTERNATIONAL PETROLEUM EXPOSITION 


Our exhibit is in the Texas Building, Booths No. 85-86-125-126. We will be 
glad to see you . . . and to tell you about Chicago Bridge & Iron Company 
welded steel tanks and other steel plate structures. Perhaps we can recommend 
a Horton structure that will help you solve a problem or save you money. 


While visiting our booth, be sure to ask about Chicago Bridge & Iron Com 
pany’s FIELD WELDING SUPERVISORY SERVICE. This CB&I service, 
which is provided at no extra cost to you, assures you of the best welded steel 
plate structures your money can buy! 


Chicago Bridge & Iron Company builds Hortonspheres, Hortonspheroids, 
Hemispheroids, Horton Floating Roofs, Horton Lifter Roofs, Vaporspheres, 
Vaportanks, Hortondome Roofs, refinery towers and vessels and other steel 
plate structures for the petroleum industry. Be sure to see us at the IPE . . . 
or write our nearest office for further information. 


Right: Workman roll 
ing stainless clad shell 
plates for a reactor 
ifter this operation is 
finished. the ends ol 
the plates will be 
welded together 
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CAC ARO BRIDGE RIRON co. fhove: Veu cata- 

, lyst cracking unit 

at the Derby Oil 

Company refinery. 

Left: Workmen at- 

taching the cata- 

lyst distributor 

- crile ear , o 

{hove: 11 ft. 5 in. diam. by 48 ft. ve a 

stainless clad reactor loaded for } 

shi pme nt to the Derby Oil Com 
pany's Wichita, Kansas, refinery 


CHICAGO BRIDCE & IRGN COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Ationta 3 2146 Healey Building Detroit 26 1520 Lafayette Building New York 6 3302—165 Broadway Building 
Birmingham | 1548 North Fiftieth Street Havona 402 Abreu Building Philadelphia 3 1608—1700 Walnut Street Building 
Boston 10 1030—201 Devonshire Street Houston 2 2126 C & | Lite Building San Francisco 4 1551—200 Bush Street 
Chicago 4 2463 McCormick Building Los Angeles 17 1534 General Petroleum Building Seattle | 1331 Henry Building 
Cleveland 15 2234 Midland Building Tulsa 3 1626 Hunt Building 


REPRESENTATIVES AND LICENSEES 
Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Steel Works, Limited, Fort Erie, Ontario, Canada 
Compagnia Tecnia Industrie Petroli, Rome, Italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Constructions Metalliques de Provence, Aries-sur-Rhone, France Whessoe, Limited, Darlington, England 
Chicege Bridge & Iron Company, Ltd., Apartado 1348, Caracas. Venezuclo Comprimo N V., 21. Amstel, Amsterdam (C) Netherlands 
Sociedade Chibridge de Construcoes Ltda, Av. General Justo, 275, Grupo, 306, Rio de Janeiro, Brazil 








- PROCESS EQUIPMENT NEW 


PUBLISHED BY FABRICATED PRODUCTS DIVISION, THE M. W. KELLOGG COMPANY 


Special Units 
Developed for 
Sasol Project 


In connection with Kellogg’s work 
on the gasoline-from-coal synthesis 
plant for SASOL in South Africa, a 
special heat exchanger has been de- 
signed for preheating gases from the 
coal-gasification unit against reaction 
gas from the reformer. 

Five of these units, each capable of 
operating under temperatures 1775°F 
and pressures of 365 psi are now being 
fabricated. Kellogg’s extensive experi- 
ence with the fabrication of hi-pressure 
—hi-temperature equipment — was a 
major reason for the decision to fabri- 
cate these critical exchangers for this 
process in the Kellogg plants. 


More than 100 Exchangers 
for Eastern Refinery 


Progress photo of sulfur removal unit 
shows just three of the many types of 
exchangers included in this one order. 
Balance of more than 100 units include 
complete heat exchange requirements 
for atmospheric distillation, Fluid cat 
cracking and vapor recovery facilities 


FABRICATED 
PRODUCTS DIVISION 


M. W. KELLOGG 


PULLMAN 


Multi-Section Naphtha Cooler 
Furnished for Eastern Refinery 


One of several units now being 
fabricated for a major independent 
refiner, this debutanizer bottoms 
cooler is shown here as it is being 
stacked in the Kellogg plant pre- 
paratory to final machining of 
nozzles. This is done so that when 
the unit is set up in the field, no 
further adjustments are necessary. 

The unit is constructed using 
naval brass tube sheets, Admiralty 
metal tubes, 24 inch, 16 BWG, 16 
feet long, arranged on a 1’ square 
pitch. Baffles, floating head cover, 


channel, shell and channel cover 
are of carbon steel. In service, the 
equipment will handle 278,947 Ibs. 
per hour of naphtha on the shell 
side, reducing its temperature from 
290°F to 100°F. On the tube side, 
1933 GPM of water is used, the 
water being raised from 90°F to 
120°F. 

Kellogg has constructed this unit 
in accordance with its general prac- 
tice, namely: TEMA standards 
and, in addition, the 1950 ASME 
Unfired Pressure Vessel Code. 


Unique Hydro-Ejector Wins Support of 


Maintenance Men 


Sales of this new hydraulic device for 
removing tube bundles from exchangers 
are growing steadily both here and 
abroad, as maintenance men in refiner- 
ies and other chemical processing plants 
continue to discover the Hydro-Ejec- 
tor’s many advantages. It is readily 
portable by one man, it pulls bundles 
faster, is safer for crews, eliminates 
costly rigging, and in new installations 
saves material amounts of structural 
steelwork. Using the device, two men 
can handle even the largest bundles . . . 
experience proving that it takes less 
than 25 minutes to push any sized bun- 
dle out eight feet. The Hydro-Ejector 
can exert a force of 12,000 pounds, 
sufficient to overcome dirt formations 
that cause many bundles to stick. 
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CYANAMID offers integrated service 
to meet your chemical requirements 


...from well to finished product 


Staffed by specialists, Cyanamid’s integrated Petroleum Chemicals 


Department serves every phase of the petroleum industry 


The extent of this service is illustrated by the department's ability, 

based on continuing research and large manufacturing facilities, to meet the 
chemical requirements of the industry's many branches— 

from drilling mud conditioners to gelling agents, specialty catalysts 


Tom lll Mell meleleliiha-t# 


Cyanamid Petroleum Chemicals—results of an extensive development 
program—are now helping to speed the flow from well to 


consumer of every type of petroleum product 


J 
olan Stell o)( Mslulolle Mi Mila-Melt Mel MiP Mille Mas] Magela lite Matias 
who use synthetic catalyst, nine out of ten use 


Cyanamid's AEROCAT" MS Catalyst 


AMERICAN Cyanamid LOM PANY 





PETROLEUM CHEMICALS DEPARTMENT, DIV. PR-5 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


in Canada: North American Cyonamid Limited, Toronto and Montreal 





A. P. GREEN 


LIGHTWEIGHT CASTABLE REFRACTORIES 


REDUCE COSTS 
AND INCREASE EFFICIENCY 
IN OIL HEATERS AND OJL STILLS 
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For use in panel casing construction in new or old oil heaters 


. 6) en aS ee and stills, A. P. Green castable refractories offer you these 
J . . 6 advantages: 
Sa 4 J 


tame } == ty } . 
te + FSA. P. GREEN-CASTABLE-INSULATION #20 — 2+, § 1. Lightweight insulating castables reduce heat loss... 
‘ee » icgudicamene Wed Yemen improve temperature control and heot distribution. 


rs 


i r . Securely anchored lining — gives long, trouble-free 
} service. 
Increases the performance and efficiency of the furnace. 
/ } With fewer joints, air infiltration is reduced 
Us KAST-O-LITE to a minimum. 


Simplified construction — reduces erection time. 

Lowers maintenance costs. Any tube section may be 
repaired by removing a series of the panels without 
disturbing the balance of the furnace arrangement. 


6. Lower foundation costs due to the use of 
lightweight materials. 
The A. P. Green Engineering Department will assist you with 

_ further information on the application of these materials to 

Cross section drawing of on oil heater new units or the conversion of existing furnaces. Call your 

in Gory. indiana. This heater is one local A. P. Green distributor — he’s listed in the yellow pages 

example of the numerous uses for of your telephone directory — or write... 

A. P. Green lightweight castable 


refractories in the petroleum industry A. P. GREEN FIRE BRICK COMPANY 


in Conoeda Mexico, Missouri, U.S.A. 
A. P. GREEN FIRE BRICK COMPANY, LTD. Toronto 15, Ontario 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 


The castable is poured and anchored to Interior view of side woll showing View of outside panel casing 
the steel ponels on the job site. The ponels being erected 

simple formwork has been removed and 
the ponels are awaiting erection 


ublication 
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Fluid Cot Crocker of the 
Konotex Refining Company 
of Arkansas City, Kansas 
Designed for 4600 borrels 
per stream day with a coke 
burning capacity of 5100 
pounds per hour. The vac- 
vum unit charges Kansos 
reduced crude at the rate 
of 5750 barrels per stream 
N day. 


Fluid Cat Crocker for 
El Dorado Refining Com- -- 
pany of El Dorado, Kan- 
sas. Designed for 4300 — 
borrels per stream day 
with a coke burning co- \ 
pocity of 5100 pounds | 
per hour. Construction 
also included gas concen- 
tration unit and revamp 
of 1224 barrel day 
U.O.P. nonselective Poly- 
merization unit. 


CONSTRUCTION 
PROJECTS 


bs 


LEGEND» 


Petroleum Refiner—V ol. 32, No. 5 





Fluid Cat Cracker for Farmers Union Cen- 
tral Exchange, Laurel, Montana, of 5,000 
borrels per day at 70% conversion. 2 stage 
gos concentration units; solid phosphoric 
acid Polymerization unit, Tank car and 
truck loading facilities for LPG. 


Last year was the greatest construction year 
in the refining industry. This year promises 
to be even greater. Thinking operators know 
they can’t win in quantity or quality produc- 
tion with out-moded plants. That's why 
TRECO receives contracts for a number of 
new plants each year, putting the owner in 
a more competitive position. 


REFINERY ENGINEERING Company has 
proven to the industry that it builds a quality 
refinery, producing top-quality products; 
“on stream” with new records for speed of 
construction. From an economic study of 
your needs to operating costs, yields and 
profits; through design and construction, 
TRECO has the knowledge, experience and 
manpower to complete the most complicated 
construction and installation in the shortest 
possible time. 


Call on TRECO for a conference while your 
project is still in the planning stage. Exec- 
utives of our organization are as near as 
your telephone. 


TRECO has been licensed to design, engineer 
and construct Catalytic Reforming Units. 


Write for a free copy of our new brochure 
showing many of the refineries we have con- 
structed. A copy will be mailed you promptly 
upon request on your company letterhead. 
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HOUSTON, TEXAS TULSA, OKLAHOMA TORONTO, CANADA» 
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C PLANT EVALUMTIOy 


...in advance 


| ELE By 


Plant ng our advanced design which this 
year have re ond d profitably to ilterations to meet 
langin irket demand, increased throughput, and 
roduct pur include: Shamrock Oil & Gas 
Corp Natur Gasoline Corp Panoma ¢ , 
South- Tex 0 ind American R publi Corp 


I: takes perception and knowledge to find confirm GPCC perception with profitable 


in advance plans those factors which result operations. 
in efficient processing. GPCC engineers effect the balance that a 
Proof of perception is in the profit, and successful processing plant must form be- 





Gasoline Plant Construction Corporation tween field potentials and immediate and 
has a unique record of installations which ultimate production schedules. 


ENGINEERS DESIGNERS CONSTRUCTORS 


GASOLINE PLANT CONSTRUCTION CORP. 


NIELS ESPERSON BLDG., HOUSTON WILSON TOWER, CORPUS CHRISTI 


Petroleum Refiner 





oil still repairs 


Repairs are made quicker and at a much lower cost 
when oil stills are lined with Bigelow-Liptak walls and 
arches. Because heavy-duty refractories and insulation 
are used throughout, B-L linings stand up under the 
toughest of operating conditions. 


Refinery boilers are enclosed with special applications 
of the same type of construction outlined above. When 
tubes are closely spaced, Bigelow-Liptak’s new tube- 
Sine sitiastose waite supported wall is used. Both oil stills and boilers are 
pone the cents of ol antl «=< covered with B-L’s casing—TEXAD*. This new covering 


installations, When tile ore e 

sheded by tubes, 3° walls method is weatherproof, looks better, and replaces 
ore used, 41/2" walls ore 

specified for exposed wolls steel plate. 

of moderote temperotures 


Catalogs describing refinery furnaces, the tube-sup- 
ported wall, and TEXAD* are available upon request. 


When the going is reolly Write today 
tough, B-L engineers select 
rugged 7 wolls. Unit-sus 
pended B.-L wolls eliminate 
eumylarive loading and 
exponsion. Repairs are to 
damaged tile, odjocent 
orecs ore untouched 





This pendulum.type 
Bigelow-Liptok arch 
permits the tile to 
swing freely in four 
directions. There is no 
cumulative loading or 
expansion thrusts 
against side wolls 
Arches are available 
in any thicknesses, fol 
low any contour. Ra 
dial noses are similor 


AS i a ae + 


Here is a Bigelow-liptok wall curved 
to fit o 25-foot diameter vessel lining 
lt is bocked up with insulotion and is 
hung from modified circulor brackets 
B-L walls and arches can follow any 
furnace contour 


BIGELOW-LIPTAK /eipotation 


and Bigelow-Liptak Export Corporation 
2550 W. GRAND BLVD. e¢ DETROIT 8, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
In Canada: Bigelow-Liptak of Canada, Lid., Joronte, Ontario 
ATLANTA « BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND » DENVER « HOUSTON + KANSAS CITY, MO. + LOS ANGELES + MINNEAPOLIS - NEW YORK 
PITTSBURGH + PORTLAND, ORE. « ST. LOUIS + ST. PAUL + SALT LAKE CITY « SAN FRANCISCO + SAULT STE MARIE, MICH. - SEATTLE + TULSA + VANCOUVER, B.C 
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ort story of a long shopp 


Gless- window commie go 
Flash ights Flint ape: 
Filters Fittings 
En Plectric ewitenes fF 
Drugs Enamel 
Dairy Products Desks 
Crayo Culvert pipe 
G Coneree 
Clotn- wire 
Clocks 


Electric motors 
Dns 


C\eaners 
Chants 
Cement Carpet for offices 
Building paper Builders hardwere 
hes and brooms Cable nt Brief cases 
Brushes -p*™" Bolts and nuts 


Chemicals 
Chem 
Canvas 


Brus 
Brake lining ck ari 
nting supplies Brn Bits 
Bluep Bushings Bearings 
pelting-<="™* pelts-f0° Bag? 
parrels Acecylen® | 
Avenir > 
fs 
fusto Poth 
Asnestes _ 


If you were to jot down all the different kinds of goods : 
and services Standard Oil Company of California buys, your BEANS orm ed 


, . - . Mitx | Pears | 
shopping list would be about 50,000 items long. Over the nan 2 


’ . ° CHEESE BACON | 
years, we've been growing as a customer as well as a supplier mom 
BEEF BUTTER 


here in the West. I | | 
mp PEAS BEETS jos 
3 > st i ant aspec “shopping,”’ we be- . oe . > 
But the most important aspect of our “shopping,” we be From groceries to drilling pipe, Standard’s pur- 


lieve, is where we do it. You might think that a large company chases in local communities mean business to 
merchants all through the West. 








like Standard would centralize its buying in a few big cities. 
Actually, our purchases are made in hundreds of Western 
communities. The almost infinite variety of Standard’s z 
needs—from paper clips to propellers, from produce to ais 
professional services—has made the Company an important ae 


We buy building materials—lumber, roofing, 
: ‘ plumbing, carpentry, and supplies for our oil 
Last year, once again, Standard was a very good customer fields, refineries, plants, and offices. 


factor in the economic well-being of Western towns and cities. 


for a great many firms—more than 10,000 suppliers, both -) 


VES he 


. ' i} 
We do it not only because it’s good business for Standard, I 


large and small, to whom we paid more than $125,000,000. 


We’ve always bought locally wherever possible and practical. 


but also because it helps the growth of the West. We know 

that our long-run prosperity depends on that of the com- We also use the services of doctors, nurses, phar 
nasi macists, lawyers, engineers, surveyors, drilling 

munities we serve. contractors, geophysicists and many others. 


STANDARD OIL COMPANY OF CALIFORNIA plans ahead to serve you better 
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HARD-TO-HOLD HYDROCARBONS ? 
Nordstrom LUBRICANT SEALS Them 


In this case, it’s one of the world’s largest butane and propane tank 
batteries that Nordstrom valves are controlling. But it might be any 
one of hundreds of volatile hard-to-hold hydrocarbons. 
Nordstrom valves don’t depend on 
metal-to-metal contact to check these light, 
tricky gases and fluids. Nordstrom valves have 
a seal of plastic lubricant around all seating 
surfaces double protection against leaks of 
inflammable liquids or vapors. 
Be sure really sure. Use Nordstrom valves and 
genuine Rockwell lubricants. That’s the 
right way that’s the tight way. 
Rockwell Manufacturing Company, 
Pittsburgh 8, Pa. 


ROCKWELL Built 


Nordstrom Valves 
lubricant-Sealed tor Posrtive Shut-Off 


Another Product 





In storage service 
or manifolds, 

with so many 
valves side-by-side, 
it’s easy to compare 


one kind of valve (= 
with another. = 





Many companies, ; 
storing many substances, 


have made just such a comparison and settled on 
NORDSTROM VALVES 


Since Nordstrom valves are doubly sealed with an internal film of plastic lubricant, 
they are doubly protected against the little leaks that can become big dangers. 
Nordstrom valves operate quickly, too, for it takes only a quarter turn of the plug 
to change from fully open to fully closed 


AND ROCKWELL LUBRICANT 


... the same lubricant that adds to valve tightness, acts as a jack to keep the plug ready 
to turn. Just as they cut costs in nearly every service to which they’ve been applied, 


Nordstrom valves and genuine Rockwell lubricants 
CUT STORAGE COSTS 


Remember, the lowest cost valve is not necessarily the cheapest 
it is the valve which does its job best for the longest time. 


Rockwell Manufacturing Company, Pittsburgh 8, Pa. 


Nordstrom Valves Another Quality ROCKWELL Product 
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Important New Platformer 5 
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100% TURBOGRID, the distillation tray 


that makes the bubble-cap tray obsolete 


A new platformer unit, now on 
stream at Shell's Houston refinery, 
is the world’s first to be 100% 
TURBOGRID® equipped. 

The 12-coiumn installatien in- 
cludes platforming and Shell Aro- 
matics Recovery sections. The plant 
produces nitration-grade benzene 
and toluene, plus a xylene cut. 


The columns range up to 163 ft. 


SHELL DEVELOPMENT COMPANY 


50 WEST 50th STREET*NEW YORK 20, NEW YORK 
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in height, with diameters up to 10 
ft. 6 in. Their cost and performance 
is another proof that— 


TURBOGRIDS SAVE MONEY, 
AND REALLY DELIVER 


TURBOGRID trays Can save as much 
as 50% in the cost of new column 





construction. Or, replacing | your old 


trays with modern TURBOGRIDS 


may even double the capacity of 
existing columns... without loss in 
separating efhiciency. Ease of con- 
trol and operation plus low cost of 
maintenance pay additional 
dividends. 

TURBOGRID trays are available 
through accredited contractors 
under license from Shell Develop- 


ment Co. Your inquiries are invited. 





In storage service 
or manifolds, 

with so many 
valves side-by-side, 
it’s easy to compare 
one kind of valve 
with another. 


Many companies, 





storing many substances, 
have made just such a comparison and settled on 


NORDSTROM VALVES 


Since Nordstrom valves are doubly sealed with an internal film of plastic lubricant, 
they are doubly protected against the little leaks that can become big dangers. 
Nordstrom valves operate quickly, too, for it takes only a quarter turn of the plug 
to change from fully open to fully closed 


AND ROCKWELL LUBRICANT 


. .. the same lubricant that adds to valve tightness, acts as a jack to keep the plug ready 
to turn. Just as they cut costs in nearly every service to which they've been applied, 


Nordstrom valves and genuine Rockwell lubricants 


CUT STORAGE COSTS 


Remember, the lowest cost valve is not necessarily the cheapest 
it is the valve which does its job best for the longest time. 


Rockwell Manufacturing Company, Pittsburgh 8, Pa. 


Nordstrom Valves Another Quality ROCKWELL Product 
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A new platformer unit, now on 
stream at Shell’s Houston refinery, 
is the world’s first to be 100% 
TURBOGRID® equipped. 

The 12-column 
cludes platforming and Shell Aro- 


installation in- 
matics Recovery sections. The plant 
produces nitration-grade benzene 
and toluene, plus a xylene cut. 


The columns range up to 163 ft. 


SHELL DEVELOPMENT COMPANY 


50 WEST S5Oth STREET*NEW YORK 20, NEW YORK 
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in height, with diameters up to 10 
ft. Gin. Their cost and performance 
is another proof that— 


TURBOGRIDS SAVE MONEY, 
AND REALLY DELIVER 


TURBOGRID trays Can save as much 
as 50% in the cost of new column 





construction. Or, replacing your old 
trays with modern TURBOGRIDS 
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TURBOGRID, the distillation tray 


~ 


may even double the capacity of 
existing columns... without loss in 
separating efficiency. Ease of con- 
trol and operation plus low cost of 
maintenance pay additional 
dividends. 

TURBOGRID trays are available 
through accredited contractors 
under license from Shell Develop- 
ment Co. Your inquiries are invited. 
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How Polymer operated day and night 
for 10 years at maximum safety 


When Polymer Corporation, Ltd., Sarnia, 
Ontario, began operations in 1943, inventory 
included two Kemp MIHE Inert Gas 
Generators. Since that date, Polymer—and 
its Kemp equipment—has been operating 24 
hours a day, 365 days a year. The huge 
quantities of man-made rubber and associated 
chemicals it produces—200,000,000 pounds 
during one year alone—reach, in one form or 
another, the four corners of the world. 


Kemp Plays an important Role 

The high volatility of many of the ingredients 
used in this giant operation necessitates 
blanketing and purging vessels after use. It 
is in this step that Polymer employs Kemp 
Generators to assure safe, trouble-free per- 
formance. The gas they produce is piped to 
different operations over the entire company 
area—it must be clean! Kemp does the job 





Polymer knows that it can depend on Kemp to 
deliver a clean inert at a specific analysis, 
regardless of demand. And every Kemp 
Generator is engineered for fast starts and 
easy operations that save time and money. 


Kemp Can Do a Job for You 
Kemp superiority is no accident. It is based 
on years of experience . . . on quality of design 
to meet specific problems. Every Kemp design 
features the Kemp Industrial Carburetor for 
complete combustion without tinkering or 
waste for simplified installation and 
maintenance. Every Kemp design inciudes 
the latest fire checks and safety devices. If you 
have a blanketing or purging problem, con- 
tact Kemp engineers. They will be glad to 
situation and recommend the 
needs. No 


study your 
installation best suited to your 
obligation, of course. 


Ges gencrator building trom 
which inert gos is piped over 
130 acres of company prop- 
erty at Polymer's Sernie, 
Ontarie, operation. 


For more complete facts and technical intor- 
mation, write for Bulletin !-10 to: THE C. M. 
KEMP MFG. CO., 405 East Oliver Street, 
Baltimore 2, Md. 


INERT GAS GENERATORS 


CARBURETORS 


METAL MELTING UNITS - 


Petroleum Refiner 


FIRE CHECKS 
ORYERS 


* BURNERS - 
ADSORPTIVE 
SINGEING EQUIPMENT 


Vol. 32, No. 5 





When crude is in storage, even low percentages of 

+ [ | Mi | N ATE BS&W settle. A storage tank may have virtually no 
BS&W in the upper levels, yet have a high concen- 

tration of impurities in the bottom. When the tank 


TA X K S W i T C H i N G is put on stream, these higher concentrations often 


enter the crude charging stream as “slugs” of BS&W. 


: R 0 [J R [ ‘ It is in these slugs that salts, solids and other impuri- 
Ss 8 8 
ties reach the distillation equipment. 


AFTER DESALTING 


BEFORE DESALTING 
i Ry Pa ys a Te Hh EERE In one Gulf Coast refinery, 60 samples 
ay & 1 fx z ares Agus SOURS ya of the crude charge were taken at one 
* ' — Bae minute intervals, beginning 15 minutes 
a” oe ee * ee ie ke | before the crude from the new tank 
—— entered the charging stream. These 
gg ope oy oo OM samples were tested for BSGW, salts 
ot veel and solids; first, as they would have en- 
tered the refining unit without desalt- 
ing, and then, as they entered the unit 
via the Petreco desalter. Note the high 
salt, solids and BSGW content as shown 
in these graphs before Petreco desalting, 
as compared with the uniformly low 

content after desalting. 
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Pounds per 1000 Bbis. 
Pounds per 1000 Bbis. 
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Sample Number 


” ve ” ~ 
Sample Number 

Petreco desalting prevents slugs of BSGW The slugs of BS&W that enter refining equipment when tanks are 

rom entering the distillation equipment. : . , ss . , 

f - =e switched, bring in salts and solids in high concentrations. In order to 


Maximum throughput rates can be main- 
tained, upsets avoided, and the end result is , . yee Pe 
’ , compensate for the accompanying difficulties, operators usually cut 
more crude refined per calendar day. Get Pe aoe i pe y 
charge rates during switches. Such procedures may delay salt damage 


Petreco’s new booklet on tank switching 
and prevent upsets, but they also cut daily throughput rates and result 


Visit Our Exhibit 
in less crude refined per calendar day. 


1. P. E.- TULSA- MAY 14-23 


PETROLITE CORPORATION ELECTRIC PETROLEUM PROCESSING 
PETRECO DIVISION CRUDE OILS: REMOVAL OF SALTS, SOLIDS, OTHER IMPURITIES; DEHYORATING 
DISTILLATES: ACID TREATING; CAUSTIC TREATING; DOCTOR TREATING 


3202 S. WAYSIDE DRIVE, HOUSTON 1, TEXAS 
1390 E. BURNETT ST., LONG BEACH 6, CALIF FUEL OILS: DESAPOWIFICATION, ASH REMOVAL 
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NEW WILSON 


MODEL PGX CLEANER 
out-performs ordinary types 10 to I 


Need increased output from your heat 
exchangers? Wilson brings you a com- 
plete line of fast-acting tube cleaners 
—the popular PG for 4%” to 1”, the 
TP-301 for up to 24”... and nou 
for intermediate sizes, /,” to 11/,”, the 
new Model PGX Tube Cleaner. 
The new PGX out-performs internal 
type cleaners 10 to 1. It is a positive 
drive (not geared down) high speed, 
hollow rotary shaft, air-driven scaven- 
ger type cleaner. It washes out the tube 
and debris while it cleans, and, at the 
same time, keeps the drill bit cool. 
There's no worry about jammed, burned 


Water Heaters 
Gas Coolers 


Glycerine Evaporators 
Fuel Oil Heaters 
Polymerization Units 
Humidifier Tubes 
Small Transfer Lines 
Miscellaneous Heaters 
Miscellaneous Con- 


Use the 
MODEL PGX 
CLEANER 
on this 


equipment 
densers 


Miscellaneous Evaporators 








For 4“ to 14” OD 
heat exchanger tubes 


out bits, no need for special preparation. 

Wilson Model PGX obtains maxi- 
mum power at 90 psi using 75 cfm 
at approximately 3,500 rpm. In many 
cases it will perform satisfactorily at 
50 psi. It is suitable for horizontal or 
vertical applications . . . requires only 
one man to operate. Hollow drill shafts 
are available in one piece up to 20 
feet. Shorter lengths can be coupled by 
means of taper threads. 

Don't struggle along with impro- 
vised tools. Use the new PGX Cleaner 
to minimize downtime. Put fouled 
equipment back on stream in a hurry. 





Plus Features 


Weighs only 8 Ib 

Only 11” overall 

Well balanced . . . with a “man- 
sized” grip 

Low in cost 

Large scavenger volume 
Fingertip air control 

Simple internal rotary seal 
Operates on 50 psi, if necessary 
Shafts and cutter bits interchange- 
able with existing Wilson PG and 
TP-301 Cleaners. 


Air Conditioning Plants Dairies 


Generating Stations 
Manufactured Gas Plants 
Oil Refineries 

Soap Plants 
Electro-chem Plants 
Paper Mills 

Bottling Plants 

Food Process Plants 
Chemical Process 
Pharmaceuticals 


Process Industries 
Fertilizer Plants 


THOMAS C. WILSON, INC, 21-11 44th AVE., LONG ISLAND CITY 1, WM. Y. 


Representatives in all principal cities * 


Cable: “Tubeclean” New York 


Petroleum Refiner 





Lectrodryer* 


feeds the nerve center 


ORY AIR only! 


= 


_ 
— 


—e a | TF 


Type BY-5 Lectrodryer provides contin- 
vous flow of dried air to panels in control 
room, protecting vital control instruments 


and lines against moisture. —»> 


2300 instruments ... 900 controllers and valves 
depend on DRY air to put this giant through its 
paces automatically. If unwanted moisture were 
to creep into instrument air at the nerve center, 
the refinery could be thrown haywire! An instru- 
ment line freeze-up, rust, seale or sludge clogging 
tiny ports could cause a long shutdown. 

For 24 hours a day a Lectrodryer feeds the nerve 
center a constant stream of air dried to a dewpoint 
of 50° F. Moisture doesn’t have a chance! 


Lectrodryers catch the moisture which separa- 


CTRODRYERS DRY 


Ss 
WITH ACTIVATED ALUMINA LECTROD RY E a 


* REGISTERED TRADEMARK U.S. PAT OFF 


LE 


Automatically controlled McMurrey Re- 
finery near Tyler, Texas. One operator 
in the control room can control and watch 
over its entire operation. 





tors and filters let by. Throughout the chemical 
and petroleum industries they dry air, gases and 
organic liquids . . . automatically, economically, 
continuously, For extreme dryness there are 
Lectrodryers drying down to 3 to 4 parts per 
million or less. 

Whatever the drying need, there's probably a 
Lectrodryer already built to handle it. Our engi- 
neers will help you lay out your system and select 
proper equipment. Write: Pittsburgh Lectrodryer 


Corporation, 307 32nd Street, Pittsburgh 30, Pa. 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
in Belgium: S. A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


_ pets 3 my 


A oat 
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Yes . . . check the safety 
zone before ordering 
valves. Check . . . for voids 
in the body that could re- 
tain fluid when the valve 
is closed or open. 


VALVES ORBIT Forged Steel LP GAS VALVES are designed so that 
there are no voids in the body of the Valve, for fluids to 
O) become trapped that could feed a fire or contaminate a different 
product. When the valve is closed it drains clean. 
Your Supply Store carries ORBIT Forged Steel Valves in stock. Sizes 1” to 4”, 
ASA Ratings 150 lb. Class to and including ASA 2500 Ib. Class. Screwed and 
Flanged Ends. Maximum Rated Working Temperature 250° Fahrenheit. 


BRANCHES 


nousron, Texss vine = ORBIT VALVE COMPANY 


(Serving the Gulf Coast 
ODESSA, TEXAS, 402 West County Road 


(Serving West Texas) 


CASPER, WYOMING, 1740 E. Yellowstone ‘ P. O. BOX 699 TULSA, OKLA. 


(Serving the Rocky Mountain States and Canada) 





LETTERS 


Oronite, a Pioneer 


Dear Editor 
The article in your March, 1953, issue, 
entitled “Phthalic Acid—Petrochemicals 
of the Future.” by Peter W Sherwood, 
has been read with great interest and 
considerable pleasure by myself and a 
number of my colleagues in Oronite 
Chemical Company. I am a Iittle dis 
appointed that Oronite’s pioneering pro 
duction of paraxylene was apparently 
overlooked. Our first tankcar shipments 
were made in March, 1950, and produc 
tion has been significantly expanded 
since that date 
I would also like to point out that 

Mr. Sherwood has given at least tacit 
support to the erroneous conclusion, 
already widespread in some circles of 
the chemical industry, that the produc 
tion of one of the xylene isomers re 
sults in the co-production of one or 
more of the other isomers as a rela 
tively inexpensive by-product. To date, 
unfortunately, this is not the case, since 
no one of the isomers is sufficiently 
completely separated from the mixture 
of the four Cs, aromatic hydrocarbons, 
but that the quantities which remain 
behind interfere seriously with the sub 
sequent separation of any one of the 
ther isomers. This has the result that, 
despite appreciable commercial produc 
tion of both ortho-xylene and para 
xvlene, there does not seem to be at the 
present time any commercially feasibl 

od of production of either meta 
xylene or ethylbenzene at prices low 
enough to make them large volume 
articles of commerce 

R. I. Stirton, Manager 

Product Development Department 

Oronite Chemical Co 

San Francisco, Calif 


Dear Editor 
The points raised by Mr. Stirton are 
pertinent to the production of terephthalic 
acid Chey were accordingly covered in 
Part II of my article series, which appeared 
the April issue of PeTroLteumM REFINER 
Peter W. Sherwood 


Lucid Presentation 
Dear Sir: 


Please accept a verbal pat-on-the 
back for R. I Dudley and Bob Spann 
for your article on Mid East Oil in the 
March Reriner. This is a most lucid 
presentation of an extremely complex 
problem, and in my opinion it is an 
utstanding example of objective report 


is regrettable that this article cannot 

me to the attention of the many who 

ire subjected to the biased viewpoint of 

ups and organizations with axes to 

1. On this subject, as in many other 

situations, the veil of selfishness effec 
tively obscures objectivity 

The petroleum industry should be in 

lebted to PerTroteuM Reriner for a clear 

statement of the problem 


Ike Hall 


Baytown, Texas 
March 24, 1953 








When it comes to 
sflori PACKINGS and GASKETS 


come to Garlock...manufacturers 
of mechanical packings 


since 1887 


Above—A few of the wide variety of TEFLON packings 
and gaskets manufactured in the Garlock factories. 


GARLOCK pioneered in the design and manufacture of 
packings and gaskets made of Treriton. Garlock products 
made of TEFLON are unaffected by acids, organic solvents and 
other chemicals at operating temperatures from below — 90°F. 
up to 500°F. These packings and gaskets are ideally suited 
for many other applications due to TEFLON’s low coefficient 
of friction. 

We have the facilities to mold, machine, or form TEFLON in 
a wide variety of shapes and sizes for packing and gasketing. 
When you need finished TerLon parts contact your Garlock 
representative or write for our TErLon Catalog. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


f \ 
Okla Houston, Tex Cae 
s Angeles, Calif , = 

. Oe @€ so 


At th 
*The DuPont Company's Trademark Tulsa Ol! Shew Visit ® 
Booths 59-60 in the Texas Building 


(Gj; ARLOCK 


PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, 
RUBBER EXPANSION JOINTS 
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RAPID, UNIFORM BLENDING of 
gasoline and lube oil is econom- 
ical with these LIGHTNIN Series 
SE Mixers. They also save time 
ond money in asphalt production, 
mixing charging stocks, liming re- 
run stocks and sediment control. 
Sizes 1 to 25 HP. 


lend 10,000 gal. of lube oil in 20 min 


.-- save up to 50% on HP input 


Now you can blend 10,000 gallons of 
lube oil in only 20 minutes with just 
one 742 HP LIGHTNIN Series SE Mixer. 

The exceptionally high volumetric 
flow of these units not only cuts blend- 
ing time, but assures uniform viscos- 
ities with no “dead spots” in the tank. 

Yet, this is only one of the applica- 
tions which can be performed better 
and faster with these mixers. For ex- 
ample, you can slash hours off gas- 
oline blending and ethylizing time; 
cut back asphalt in 4% the time re- 
quired by recirculation; uniformly mix 
charging stocks. 

Tank farm operators are also saving 


thousands of dollars in cleaning costs 
and storage space, by using these units 
to control bottom sediment. 


GUARANTEED RESULTS 


Best of all, you eliminate guesswork 
when you use LIGHTNIN Mixers. Thor- 
ough, progressive research enables 
MIXxCo to accurately predict your proc- 
essing results—and guarantee those 
results or your money back. 

Send for Catalog B-104 and get the 
facts on the savings possible with 
LIGHTNIN Side Entering Mixers. Mail 
the coupon today. 


“Lightnin Mixers. 


MIXING EQUIPMENT (Co., Inc. 


164 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 


C] DH-50 Laboratory Mixers 

[_] 8-75 Portable Mixers (electric 
and air driven) 

C) 8-102 Top Entering Mixers 
(turbine and paddle types) 

C) B-103 Top Entering Mixers 
(propeller type) 

[_] 8-104 Side Entering Mixers 

[_] 8-106 Condensed Catalog 
(complete line) 


Nome 


Company 


Address 


a B-107 Mixing Dota Sheet 


Please send me the catalogs checked at left. 


Title 
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IN OUR FEBRUARY 

noted the departure of Mr 
from the political scene and, with 
unrestrained optimism, hailed the ar 


Truman 


Rags 
To Riches 


rival of his successor. During his first three 


months in office, President Eisenhower has given 


every evidence that this country is indeed pro 
if 


gressing from rags to riches in the integrity of it 


We | ; privileged to witness a W dening pane 
rama of change. Evident so far in 
the new Administration contrasted 
predecessor are 

Dignified, intelligent statesmanship replacing 
special privilege, ward-heeling politics, 


troreign poli Vom 


Positive, assertive 
ill-defined and erratic indecision 
poli ies imstead 


Unbiased and fair domesti 


queaks 


of purposeless “orease-the-wheel-that 
handouts 
hese principles of sound government hay 
been manifested by the following specie actions 
ippointment of top-notch business executives t 
head government agencies, concrete direct action 
settle the Korean war, decontrol of prices and 


ind legislative ictiol m return 


the states 
this heart 
replace contusion 


and calmness for hysteria 


indeed time tor ich 


\ FREQUENT 
By What ene) 


Standard? {" 


issue, we 


\Vitness 


are solicited as after 


salesmen in the country are engineers? 
the number of engineers who 
dinner speakers (our press release box is full of 
them). And who would discount the fact that the 
engineer ranks at the top in the amount of creative 
report writing on the job (journalists excepted) ? 

Perhaps the reason for these prejudices is due 
to the outstanding job the engineer has done in 
technology. Such achievement creates the idea 
that he must be equally outstanding in fields either 
secondary to his job or completely outside his 
realm. Hence, the standard of reference taken 1s 
not the norm but the peak 

\nother reason is the complexity of his work 
His job represents a studied background and a 
stimulating experience. To expect him to make 
all his work understandable to the 12-year-old 
would be a waste of his time, though it could be 
attempted. His communications are not generally 
intended for consumption by the uninitiated, 

\Ve are not saying for the engineer to be satis 
fied with the status quo because we think he can 
be the best in anything he attempts. Recently, we 
were able to get some glimpse of how the younger 
generation 1s tending in this direction. At a stu 


\IChI we 


students deliver 


dent meeting of the observed ten 


chemical engineering technical 


papers Phough not perfection we'll stack these 
ten future engineers against any ten adult speak 
t sales, medical or legal meeting in the 


this vear ’ 


MANY OF OUR 


REFINER articles for 


reader » © lip 


Special For 


PETROLEUM 


permanent files. We have long 


The Clippers 


been aware of their problem but 
doubt seriously that they have anv comprehension 
t the editorial grey hairs provoked by insuring 
that articles are placed so that they will be 
clippable 


You see, for an article to be clipped without 


1 


taking a part of another article, it must begin on 
rivht-hand page and end on a left-hand page 

hat means that it must be an even number of 

] 


length Now with no mtent whatever 


authors just plain 


) 


uncooperative, our 

their material being exactly 

paves eth o we do the worrying 
them 

vou think of 4 that we must 

that it is the proper length 

material 1s good enough 

PROLEL KEFINEI 

a makeuy 

what we try to 

umberee another on 

current interest but not expected 

This failing, we dra 

conic page artick 


inappropriately labeled 





THIS CHART SHOWS the com- 
pounds found in the deposit 
and the reactions by which 
they are produced under each 
of the temperature conditions 
studied. 


SUMMARY OF DEPOSIT FORMATION REACTIONS 


N RMAL ‘ 


SURFA 


| - 
[(nPbO PhSOginPbO Pb x2) 


New studies reveal 
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The sequence of chemical reactions 
which occur in engine deposit formation 


Combustion chamber deposits, 
which increase the tendency of fuels 
to knock, have long presented a 
problem to petroleum engineers 
working on the improvement of 
fuel performance. 

Until recently, however, very little 
was known about the reaction 
mechanisms which result in the ac- 
cumulation of these deposits—es- 
pecially with fuels containing tetra- 
ethyl lead. And nearly all modern 
automotive fuels contain this anti- 
knock compound. 

SINCE DU PONT is a large supplier 
of tetraethy! lead, the Du Pont Petro- 
leum Laboratory recently undertook 
a study of the sequence of chemical 


Petroleum Ch 


E.1.DU PONT DE NEMOURS & COMPANY (INC.) 


® Wilmington 96 


Petroleum Chemicals Division 


reactions which occur in combustion 
chamber deposit formation. 
Although almost all tetraethyl 
lead decomposition products are re- 
moved from the combustion cham- 
ber with the exhaust gases, a small 
amount remain on the chamber walls 
in the form of inorganic lead salts. 
Engine deposits also contain a cer- 
tain amount of carbonaceous mate- 
rials from incomplete combustion, 
and both metallic and nonmetallic 
compounds introduced with the air, 
fuel or oil, and from engine wear. 
THESE DU PONT STUDIES—part of a 
continuing series of systematic in- 
vestigations on the mec hanisms caus- 
ing combustion chamber deposits— 
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were limited to the formation of the 
lead salt portion of the deposits. 

The results are summarized in the 
chart above. For full details on the 
results and their significance, ask 
any Du Pont Petroleum Chemicals 
representative or district office for a 
copy of “The Mechanism of Com- 
bustion Chamber Deposit Formation 
with Leaded Fuels.” 
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ventory situation during 


the past several months. As a result, there is a 


greater feeling that stocks can be prevented from 
becoming excessive by careful limitation of crude 
production and refining rates during the next 
several months 

Greatest improvement has taken place in gaso 
which no longer threaten to becom 


stocks 


line 


excessive, and which were only about ' million 
barrels greater late in April than they had been a 
These stocks had been 5 million bat 


Early 


vear earlier 


rels more just a month ago Spring-like 
weather in most sections of the country has has 
tened the up-surge in motoring and farming de 
mand for motor fuel 

Distillate fuel 


winter 


still from, the 
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stocks, Suffering 


warmest were 124% million 
barrels higher at the end of the third week of April 
than they had been a year earlier. All this means 
that the industry must exercise extreme caution in 
its production of these heating oils between now 
and next November, when they will again become 
widely needed. 

With the running-start that the gasolins 
had, it is apparent that a 
demand for this product 
able to hold their rates at 

but must adjust their yields to 
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produce more gasoline at the expense of the heat 
ing oils to prevent accumulations from becoming 
excessive 

has a very good 


The industry opportunity to 


establish a better balanced economic position if its 
crude producing, crude and products importing 
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ind refining rates are held to a lower plane during 


the next two or three months 
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Certainly none of us kids ourself into believing 


that engineering 1s all romance—in every branch 


of the profession there are numerous problems 
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THE NATION'S gaso 
line picture looks hopelessly be 
fuddled. Uncle Sam is putting all 
sorts of heat on the refiners to build 
want to 


aviation 


Subsidize 
Avgas? 


more avgas facilities. The refiners don’t 
do it because it is a high risk operation. The prime 
alkylation—can’'t be used for anything 


the demand for down, 


equipment 
Thus if avgas went 
precious millions would be tied up in idle equip 
ment, That’s exactly what happened after World 
War II. With jet planes becoming increasingly 
numerous, the demand potential for conventional 


el sc 


ivgas 18 even more uncertain 

What's the answer? The government has two 
possibilities, one of which is already a reality 
First, it can offer fast tax writeoffs. In effect, this 
forces the refinery to gamble that taxes will come 
down in the future. With accelerated amortization, 
the refiner depreciates his equipment over five 
vears instead of the conventional 15 or 20. If taxes 
are reduced at the end of the five-year period, he 
has come out fine. He has claimed his depreciation 
allowance (as operating expense) at the time when 
the tax rates were the highest. If taxes go up, he’s 
When his five vears are 
can claim depreciation at the time he needs it most 


hooked out, he neo longet 
with the higher tax rate. Over the last 100 years 
taxes have gone steadily upward, so it doesn’t look 
Lon 


higher 


1 particularly attractive gamble. Of course 


depreciation rates now do release capital 


for additional investment in profit-making ventures 

Phe second possibility is for the government t 
outright subsidize the new facilities, possibly 
through the RF¢ 
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LLIOTT ‘ances MOTOR 


Srr A MAN-MADE STORM shoot four heavy sprays of water 
right into the ventilating inlets and discharge openings 
of an operating motor to demonstrate the most complete 
moisture separation ever designed into an open-type 
motor. See the dust protection too—integrally designed 
non-clogging filters, easily removable for cleaning with- 
out stopping the motor. 

See this revolutionary motor design which has made 
industrial history since World War II. An engineer's 
dream in 1946, it has grown to a major factor in present- 
day cost-saving station and plant design in utilities and 
many industries. This all-weather design has triumphed 
over conditions regardless of where installed—in salt 
spray and fog on both coasts—in hot humid areas of the 
southeast —in hot dusty desert conditions of the south- 
west —in extreme cold and snow of the north. 

If you have cost-of-construction problems—yet you 
cannot sacrifice reliability—then stop by the Elliott 
booth, No. 125-126 Oklahoma Building, at the Oil 

M 14-23 Show and discuss your problems with the people who 
my — pioneered the outdoor splashproof motor; or write 
Elliott Company, Ridgway, Pa. 


ELLIOTT Company 


RIDGWAY DIVISION 


FOR MOTORS 1.200 HP. CROCKER WHEELFR DIV. AMPERE, N. J 
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Synthetic Organic Chemicals In 1975 


Tables show more clearly than Materials Policy Commission report what 


1955 and 1975 production will be in com parison with 1950 


TO WHAT LEVEL of production will synthetic organic 
chemicals rise by 1955 and by 1975? Such a question. 
seemingly unanswerable in view of the rapid production 
growth in the last ten years. must be faced by the industry 
hecause of petroleum’s stake in raw materials. 

Within the five volumes of the report of the Materials 
Policy Commission is presented considerable data on the 
production of synthetic organic chemicals over the next 
25 years. Because this material is not purposely collated 
or organized, the author here presents a set of tables in 
which an attempt is made to organize the data in a more 
systematic fashion and compare it with the statistics for 
1950. 

The estimates presented were arrived at by personnel 
selected from the chemical industry who made estimates 
based on an assumed state of the future economy, as seen 
by the Materials Policy Commission. 

Assumptions were made with regard to the state of the 
economy in 1975 as follow: 

1) An assumed population of 193 million 
May, 1953—-A Gulf Publ 


shing Company Publicat 


2) A working force of 82 million. 


}) A gross national product of $550 billion (in dollars 
having a purchasing power value of the 1950 
dollar). The gross national product in 1950 was 
about half of this figure. or $284 billion. 

An increase of from 50 to 60 percent in the total 
supply of industrial raw materials (which may re- 
quire the importing of $3 billion worth of raw 
materials per year), 
At best. this procedure is a “guesstimate” of future needs 
in production. The errors that might be involved in such 
a procedure are obvious, It may be pertinent at this point 
to quote a comment on these estimates which appeared re- 
cently in the Guaranty Survey (Guaranty Trust Company, 
New York, August, 1952, p. 2) 
“Although the assumptions underlying these forecasts 
are reasonable the commission recognizes that, in attempt- 
ing to project economic trends a quarter of a century into 


the future, it is on shaky ground. It disclaims any inten 





Pads of Knitted Wire Mesh 
Wipe Out Liquid Entrainment 
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The unusually high efficiency with which these knitted wire mesh units 
remove the liquid entrainment that occurs in a wide variety of refining 


and processing operations has enabled engineers to: 
]. Improve product quality and elimi- 5. Design new equipment with smaller 
nate reruns, dimensions. 


92. Prevent contamination in  subse- 6. Achieve more economical process- 
quent operations. ing of lower grade materials. 














3. Recover valuable products previ- 7. Secure longer “on-stream” periods 
ously lost. by removing corrosive liquids. 
. . . . . . . When a gas is generate 
4, Operate existing equipment at 8, Prevent air pollution by objection- dhecuah « leuid (1), & 
’ 2 =e ¢ ough a liquid (1), ‘ 
higher capacities. able liquids. as 2 berets track the Basld curio: 
a tine spray f droplets of entraimed 
METEX Mist Eliminators can be used wherever the problem of liquid liquid. These droplets are carried up 
entrainment exists. By effecting complete removal of liquids, Mist Elim- 


. . ward by the 
inators contribute to more efficient and economical processing in such 
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FRACTIONATING TOWERS ABSORBERS SEPARATORS cubic foot « vad volume). Thre droplets 
KNOCK-OUT DRUMS SCRUBBERS STEAM DRUMS coalesce » tl ire urtace to form 


larwe ‘ ops ¢ lie lel hicl rreak away 
Get the full facts on METEX Mist Eliminators (4) from ire mesh and fall back 


Write for bulletins giving detailed information — including limiting 
velocities, pressure drop, efficiencies, etc. 
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TABLE 2 
Estimated Use of Benzene 
(7.3 Pounds 1 Gallon) 
(Excluding Military Aviation Gasoline) 


CONSUMPTION, RATIO 
Millions of Gallens - 
Ref. 1975- | 
erence Use In 1950 1955 1975 5 1950 
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Dichlorobenzenes 
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than DDT, Phenol & Aniline 
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Others 
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| Benzene Hexachloride (In- 

| cluded above with Phenol) 

| Phenolic Regine (Included 
above with Pheno!) 


0 In DDT, Benrene Hexachlo- 
ride, and 2,4D (Another 
Forecast ) 

41 Total Synthetic Fibers 
42 | GRS Synthetic Rubber (In- 
cluded above with Styrene) 








TABLE 3 
Estimated Use of Naphthalene 


CONSUMPTION, RATIO 
Millions of Pounds 
- 1955- | 1975- 
Use In 1950 1955 1975 1950 1950 





Crade Naphthalene 
43 Phthalic Anhydride 


44 | Refined Naphthalene 


| TOTAL CRUDI 


Refined Naphthalene 
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TABLE 6 
Estimated Use of Phenol 


CONSUMPTION, RATIO 
Millions of Pounds 
Ref S5- 1975- | 1975- 
erence 1950 1955 75 5 1950 | 1955 


4 
5 
1 
1 
1 


600 


tion to make firm predictions of future needs and describes 
its figures as ‘indicators of the size of the problems the 
United States is likely to face.’ 


“It seems a fair question whether the figures can be ac 
cepted even as ‘indicators. To raise this question is not 
to disparage the efforts of the commission, which has made 
perhaps as intelligent a set of guesses as can be made at 
present. A quarter of a century, however, can bring sweep 
ing and unpredictable changes in relative costs, new dis 
coveries and inventions, and shifting channels of consumer 
demand, to say nothing of wars and depressions. The com 
mission itself touches on some of these possible changes 
when it refers to wasteful methods of extraction and utili 


Vay, 1953—A Gulf Publishing Company Publication 


TABLE 4 
Production of Cyclic Intermediates 


PRODUCTION, RATIO 

| Millions of Pounds | 
Ref ~ | 1955- | 1975- 
erence | 1950 1955 1975 | 1950 1950 





Cresols 
52 From Coal Carbonization 19 , 8 14 2.0 
53 From Coal Hydrogenation 0 
54 TOTAL 
Cresylic Acid, Refined 
55 From Coal Carbonization 
From Petrochemical Sources 
57 TOTAL 
58 | Naphthalene, Refined 


Phenol 

From Coal Carbonization 
From Coal Hydrogenation 
From Chemical Synthesis 


Phthalic Anhydride 
Picolines 

Pyridine, Refined 
Quinoline, Refined 

Styrene 

Note: Ethyl Benzene from 


Coal Hydrogenation, 
Million Gallons) 





TABLE 5 
Estimated Use of Cresols and Cresylic Acids 


CONSUMPTION, RATIO 
Millions of Pounds 
Ref- | 1955- | 1975- 
erence | Use In ‘ 5s : 1950 | 1950 
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TABLE 7 
Estimated Use of Phthalic Anhydride 


CONSUMPTION, RATIO 
Millions of Pounds 
Kef- 1955 1975 1975- 
erence 1950 1955 1975 1950 1950 1955 


| 
10.0 
14 
14 
43 
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zation of resources and to the fact that only 11 percent of 
the country’s surface area is adequately mapped geologic 
ally and that perhaps half of the subsurface area ‘is 
covered with a mantle of young rocks, which may conceal 
vast riches. 

In the face of such uncertainties, even the most careful 
quarter-century projections of past trends would seem un 
reliable.” 

The comparable figures for 1950, 1955, and 1975 are 
presented in the accompanying tables. Also see pages 97 
and 100. These tables also include ratios of the yearly 
figures. These collated data are reprinted from a privat 


bulletin of R. S. Aries & Associates. New York. 





IN ONE OPERATION 


The Wedgeplug Principle—which is the application 
of power through a simple, patented cam 
mechanism—assures a quick, positive lift of the tapered, 
non-lubricated Plug from its protected, 
raised seating surfaces; a 90-degree turn; and, 


then, a lowering and tight re-seating of the Plug 
all accomplished in sequence, and by a few 


turns of the handwheel. 


Trouble-free action, 
ED G FE ad regardless of temperature or pressure. 


General Service 


STEEL VALVES 


Large port openings assure minimum pressure 


drop. Compact; easy to adjust while 
in service. Available in three types 


Wrench operated, Handwheel perated 


Worm-Gear-operated. All sizes can be 


steam jacketed. Adaptable for 


remote control 


WRITE FOR CATALOG NO. 52-12-W 


WEDGEPLUG VALVE COMPANY, INC. 


1304 BROAD AVENUE, NEW ORLEANS 15, LA. 
An Affiliate of STOCKHAM VALVES & FITTINGS, Birmingham, Ala. 








Efficient warehousing means refinery equipment is 
always immedtately available 





Palletized drums being loaded by E-P fork truck. 


How... Kopinwrits SAVE 


with ELWELL-PARKER Trucks 


Elwell-Parkers achieve mass movement of hun- 
dreds of refinery items—on schedule, with safety 
to employees and at BIG Savings in storage space 


and labor. 


For the continuous operations necessary in re- 
fineries, E-P trucks are ideal because of their 
built-in dependability. 15 to 20 years of steady 
service is frequent. Their design simplifies pre- 
ventative maintenance that eliminates costly 


bottlenecks due to truck failures. 


Elwell-Parker gives wubiased advice on your 
truck needs—for Elwell-Parker builds ALL 
basic types, in over 80 different models, gas or 


electric powered. 


Take advantage of Elwell-Parker’s 47 years’ 
experience by calling in the nearest of the E-P 


Field Application Engineers. 


FACTS ON TRUCKS 


Get the full story on each type 
by writing for this General Cata- 
log. The Elwell-Parker Electric 
Co., 4265 St. Clair Ave., Cleve- 
land 4, Ohio. 


ELWELL-PARKER 


POWER INDUSTRIAL TRUCKS 


Established 1893 





Always added to these 


VISIT THE DRESSER INDUSTRIES 


e 
EXHIBITS AT THE 
INTERNATIONAL PETROLEUM er \ 1CCe 


EXPOSITION 


Me ) plus 


YW ’ herever oil and gas are found, 
Dresser Industries’ equipment 
is well-known. Wherever the business 

is oil, “let's deal with a Dresser Company’ 
finds ready Acceptance 

Dresser Industries has become a driving 
force in the advancement of the oil industry 
through the development, manufacture and 
distribution of superior equipment. Behind 
this equipment stands another Dresser distine 
tron: Service Plus 

Through its member companies each a 
recognized leader in its field Dresser offers 
its customers the personalized, specialized ex 
perience of a small concern. Offers them this 
and more. Each member company can draw 
upon the pooled resources of engineering 
know-how and research facilities of the entire 
Dresser Industries organization thus giv- 
ing even greater service at no extra cost 

Phat’s why you get more when you do busi- 
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BOVAIRD & SEYFANG MANUFACTURING COMPANY 


R 


ness with Dresser. That's why Dresser goes to 
CLARK BROS. CO. DIVISION, DRESSER OPERATIONS, INC  . 
enh ey ; such great lengths to give you Service Plus. 


DRESSER MANUFACTURING DIVISION 
Bradt f f , 


IDECO DIVISION, DRESSER EQUPMENT COMPANY 


Re 


IDECO DIVISION, DRESSER-STACEY COMPANY 
KOBE, INC. DIVISION, DRESSER EQUIPMENT COMPANY 


MAGNET COVE BARIUM CORPORATION 


Ark 


PACIFIC PUMPS, INC 
ROOTS-CONNERSVILLE BLOWER DIVISION 


SECURITY ENGINEERING DIVISION 
DRESSER OPERATIONS, INC 


Whit 


STACEY BROTHERS DIVISION, DRESSER-STACEY COMPANY 





Security Engineering Divi- 
sion, Whittier, Calif., Dal- 
las, Tex. Rock bits, reamers, 
casing scrapers, reamer rock 
bits, coring bits, Securaloy. 


Pacific Pumps, Inc., Hunt- 
ington Park, Calif. Centrif- 
ugal pumps, deep oilwell 
plunger pumps, hot oil and 
boiler feed pumps 


Magnet Cove Barium Corp., 
Houston, Tex., Malvern, 
Ark., Greybull, Wyo. Mag- 
cobar drilling mud, Magco 
gel bentonite, Mylojel, Fiber 
Seal, Jel-Oil mud 


Ideco Division, Dallas, 
Beaumont, Tex., Torrance, 
Calif. Derricks, drawworks, 
ranibler drilling rigs, travel- 
ing blocks, rotary tables. 


Clark Bros. Co. Division, 
Olean, New York. Engines 
and compressors — gas, 
steam and diesel driven. 


Dresser Manufacturing Divi- 
sion, Bradford, Po. Oil 
and gas and pipe couplings, 
fittings and sleeves — rolled 
and welded rings — weld- 
ing fittings and flanges 


Roots-Connersville Blower 
Division, Connersville, ind. 
Rotary positive blowers, gas 
pumps; centrifugal blowers, 
exhausters; positive dis 
placement meters 


Kobe, Inc., Division, Hunt- 
ington Park, Calif. Com- 
plete hydraulic oil field 
pumping systems, including 
the Kobe Free Pump 








OTHER 
REASONS FOR USING 
FILTROL CATALYSTS 


Higher Octane Barrels 
High Butylene Yield 

Low Cost 

Varied Plant Facilities 
Faster Regeneration Rate 
Low Attrition Rate 
Technical Service 
Uniformity 


Lowered Excess Butane 








3 | 
FOR HOUDRIFLOW AND AIR-LIFT TCC UNITS. FILTROL 
SR CATALYST IS NOW BEING USED SUCCESSFULLY IN 
COMMERCIAL OPERATION. SR CATALYST YIELDS HIGH 
OCTANE CATALYTIC GASOLINE AND CAN BE USED 
PROFITABLY IN CRACKING A FULL RANGE OF GAS 
OILS, INCLUDING HIGH SULFUR BEARING STOCKS. SHOWN 
BELOW ARE THE CHARACTERISTICS OF SR CATALYST 


AS COMPARED TO REGULAR FILTROL TCC PELLETED 
CATALYST USED SO SUCCESSFULLY SINCE 1943: 


GRADE FILTROL TCC (23) FILTROL SR (63 
ACTIVITY BY CAT A 40 36 

CPF 1.0 1.0 
PELLET DIAMETER 0.19 0.19 
MESH 3-6 MESH 99% 98.5% 
HARDNESS 70 93 MIN 


TYPICAL YIELDS OF SR AS COMPARED TO REGULAR FILTROL TCC ARE 
GRADE FILTROL TCC (23) FILTROL SR (63 


CYCLE Oil, VOL. % 48 48 

DEBUT. GASO., VOL. % 40.5 
DRY GAS, WT. % 5.8 
TOTAL C4, VOL. % 13.5 
COKE, WT. % 3.9 
OCT. NO. F-I CLR 92.5 


FILTROL CORPORATION 
OFFICES: 727 WEST SEVENTH STREET, LOS ANGELES 17, CALIFORNIA 
PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS 


CATALYSTS ano ADSORBENTS 





Chemicals will look this way ... 


(See text starting on page 93) 


TABLE 8 
Estimated Use of Styrene 


CONSUMPTION, RATIO 
Millions of Pounds 
Ref 1975 
erence : 1950 1955 1975 1950 


TABLE 9 
Production of Cyclic End Products 


PRODUCTION, 
Milhons of Pounds 
Ref- 
erence 1950 1955 
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TABLE 10 


Production of Crude Products From Petrochemical and Competitive 


Sources 


PRODUCTION, RATIO 
Million of Pounds* 
Ret 1955 1975 
erence 1950 1955 1975 1950 1950 
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Vay, 1Y53—A Gulf Publishing Company Publication 


TABLE 11 
Estimated Use of Ethylene 


CONSUMPTION RATIO 
Millions of Pounds 
Ref 1975 
erence Use In 1950 1955 1975 1950 
Products of Ethylene Oxide 
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TABLE 12 
Production and Consumption of Acetylene for Chemical Use Only 
(Millions of Pounds) 


RATIO 
Millions of Pounds 
Re 1955- | 1975 
1955 1975 1950 1950 


erence 1950 
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43 From Petroche 
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TABLE 13 
Estimated Use of Methane 


CONSUMPTION, 
Millions of Pounds 
Use In 


1955 1975 





Acetylene Derivatives and Other 
hemicals 
Urea-Melamine Plasties Excluding 
Ammona Kequirement 


wT. 
| (hioride 
lene Dichloride 
Chemicals Derivatle from Ett 
Others 


Sub-Total 
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Where can YOU use thece unucual 


Since their introduction less than two years ago, 
Masoneilan 60000 Series Controllers have won wide acceptance 
through superior performance, great versatility, and simplicity 
of adjustment and operation. We believe that you, too, will like these 


“Instrument Man’s Instruments’’ once you have seen them. 


The Proportional-Reset Controller 


Note that all settings are accessible \ PRODU 


without removing chart. eae 





~ Pheumatic Controller Advantaces? 


Consider versatility for example. In one instrument you can obtain all these... 


ON-OFF CONTROL Or if versatility is not important to you, con- 
simply by setting the Proportional sider these advantages to the Instrument Man — 
Band Wheel to minimum propor- 

tional band like 

< this. Action may 

be either direct or reverse. 


DIFFERENTIAL GAP CONTROL 
by turning the Proportional Band 
Wheel to the 

“Gap"’ quad- 

rants, either di- 

rect action like 

< this or re- 

verse action like this > 


PROPORTIONAL CONTROL 

by setting the Proportional Band 
Wheel to the re- 

quired propor- 

tional band in 

the direct action 

quadrant like 


< this or the re- pei: } ' 
verse action PILOT — of amplifying, balanced type is easily 


quadrant like serviced because of its simple construction and 
this > cleanable orifice. 


© a Lidl MANIFOLDED AIR PASSAGES — with plug-in 
connections, eliminate pressure fittings and 
clutter of tubing; facilitate interchangeability 
of individual subassemblies and accessibility of 
adjustments. 


Reset Unit Proportional Unit 
NOZZLE — is easily removed, cleaned, replaced 
PROPORTIONAL-RESET CONTROL and calibrated. 
by substituting the Reset Unit for the Propor- 
tional Unit. No piping changes you simply MINIMUM OF ADJUSTMENTS with large 
plug in the unit, realign (one adjustment), knobs or wheels provided for making them; 
turn Proportional Band Wheel to desired direct plus easily read scales to aid in settings. 
or reverse action quadrant, and set required 
reset rate. ‘ SIMPLICITY of unit subassemblies, and of 
: their arrangement, for ease of adjustment and 


servicing. 


If you have not already seen these controllers we suggest you arrange for 
a demonstration in your own office or plant. Simply write or telephone our 
office nearest you. It will help to solve your control problem, 


MASON-NEILAN 


ee REGULATOR COMPANY 
~~ 1182 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


Sales Offices or Distributors in the Following Cities: New York « Syracuse « Chicago ¢ St. Louis * Tulsa « Philadelphia « Houston 
Pittsburgh + Atlanta * Cleveland « Cincinnati * Detroit « San Francisco « Boise « Louisville * Salt Lake City * El Paso * Albuquerque 
Charloue * Los Angeles « Corpus Christi « Denver « Appleton « Birmingham * New Orleans ¢ Dallas « Seattle 

Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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By 1975... 


(See text starting on page 93) 


TABLE 14 
Production of Medicinals 


PRODUCTION, 
Millions of Pounds 


RATIO 


1950 1975 


Ahevehe and Heterocyche 


1 Derivatives, T 


and thet 


TABLE 15 
Production of Plastics and Resin Materials 


PRODUCTION 
Millions of Pounds 


RATIO 


1975 
1980 1955 197 


Bensenod 
Phthalic Alkyd 


Non. Bensenoid 
Urea and Melan 
Viny! Resins 


ethylene 


TABLE 16 


Production of Synthetic Fibers 


PRODUCTION, 
Millions of Pounds 


RATIO 


Re! 


erence 


TABLE 17 
Production of Other Groups 


Flastomers* 
Plasticizers 
Phthalic Ester Type 
Others 


TOTAL 


Surface Active Age 


PRODUCTION, RATIO 


Millions of Pounds 


1955- | 1975- 
1975 1950 1950 


4480 
540 
360 

Oo 


1600 


another forecast for GRS and Surfactants under Cyclic End Products 


TABLE 18 
Production of Miscellaneous Chemicals 


Ref 
erence 
Insecticides 
DDI 
BH 


2.4D and Derivatives 


Formaldehyde (1009 
For Urea-Melamine 
For Phenolic Plastics 
For Other Uses 


rOTAI 


Methy! Chloride 
Methylene Chioride 


Methanol. Synthetic 
From Natural Gas 
From Coke 


From Direct Coal Gasific 


TOTAL 


Used for Formaldehyde 
Used for Other Purposes 


INDEX OF 


CHEMICAL REFERENCE 


142-152 
173 
129 
Ag iltural Chemicals 141 
Alkyd Resins M 
Ammonia 
Aniline 
Barvituric Acid Der 
Benzene 1-4 
Benzene Hexachloride 38, 40, 212 
Benszol, Motor 5-6 
Butylene 113-118 
Caffeine 179 
Carbon Black 164 
Chemicals, C ycl 7 A 
Color Lakes & Toners 104 
52-54, 68-77 
Cresylic Acad 55-57, 68-77 
2.4,D 40, 213 
DDT 29,40, 211 
Dichloroben zene 33 
Dipheny! Der 30 
Disinfectants il 
Dyestuffs 46, 86, 108 
blastomers Ny) 
Ethanolamines 128 
Ethyl Aleohol 133 
Ethylbenzene 134 
Ethy! Chloride 135 
Ethylene 111-114, 126-141 
Ethylene Dibromide 137 
Ethylene Dichloride 136 
lene Glycol 126 
e Oxide 126-132 
Flavors and Perfumes 107 
Food and Drug Chemicals a7 
Formaldeh yde 214-217, 224 
Glycol 7 


Cresols 


Insecticides 


Lubricating Oil Addit 

l itw at atu Ref ‘ hem 
Maleiw Ant 

Medicinals 

Methane 

Methanol 

Meth Chiord 

Methylene Chloride 


PRODUCTION, RATIO 


Millions of Pounds 


1955- | 1975- 


1950 1955 1950 1950 


495 
432 


1290 


120 
120 


0 
TAO 
1160 
5000 
4600 


5760 


3430 


2130 


CHEMICALS 


CHEMICAL 
Methylene Dichloride 
Monochlorobenzene 
Moth Repellents 
Motor Benzol 
Naphtha 
Naphthalene 
Naphthen 
Nitrobenzet 

Nylon 

Olefins 

Ore Flotation Chem 
Pevtanes 
Phenol 
Phenol 


REFERENCE 


Resins 


Phthalate Esters 

Phthalic Alkyd Resins 

Phthalic Anhydride 43,63, 84-89 

Picolines 64 

"asticizers 69, 101, 207-209 

Plastics 26, 39, 68, 78 
84, 90-97, 118, 
138, 148, 153-155 
186-198, 214-215 

Polyethylene 138, 195 

Polystyrene 00, 189 

Propylene 

Py ride 

Quinoline 

tayon 

Rubber Chemicals 

Salicylic cn 

Solvent Ref 

t 


ing (hem 
a, ( volx 
, 0-08 
180-190 
100, 108-9 
210 
Sulfa Drugs 
Syntheue Detergents 
Synthetic Fibers 


sv! Phosphate 
Urea-Melamine Resins 
Vitamins 


Xylenes 











Layne surveys 
and test wells 


Layne’s complete service begins 
long before the wells are drilled 

with geological surveys 
made in cooperation with en- 
gineers of the client’ company 
or municipality. Test - hole 


drilling shows actual conditions 


Layne-engineered 
pumps, screens, casings 


Into every Layne well goes 
equipment designed for the 
specific job—the finest equip- 
ment, produced with the great- 
est economy, because of Layne’s 
thorough engineering skill and 


world-wide experience 


Layne analyses 
and recommendations 


Samples taken from the test 
holes go to Layne’s central lab- 
oratories, where technicians re- 
port on the earth structure and 
qualities of the water. From 
these reports, water-system re¢ 


ommendations are made 


Layne installation 
and maintenance service 


Skilled Layne workmen handle 
every stage of the job—assur- 
ing a system custom-engincered 
for your own situation. And 
Lavne’s experi nce is always at 
vour service for any mainte 


nance work you may need 


Let Layne help you plan ahead on your water needs 


Layne welcomes the 


opportunity to share in long-rangs 


planning for your water-supply needs. For information on 


any phase of well water supply or pump equipment, con- 


tact your nearest Layne 
.. General Offices, Memphis 8, Tenn. 


Lavne & Bowler, Inc 


Associate Company or writ 





CONOMICAL answers to industrial prob- 

lems —a few of which are shown on 
these pages—call for specialized facilities 
and years of experience. 
Here at Alco you will find a large measure 
of both. You will find experience gained 
through many years of designing and fab- 
ricating heavy metal equipment for petro- 
leum, chemical, power and manufacturing 
companies all over the world. 
You will find modern equipment and ma- 
chines, many of them designed and built 
by Alco, capable of meeting almost every 
conceivable type of metal-fabricating re- 
quirement—facilities operated by skilled 
craftsmen, and applied by designers and 
engineers fully aware of industry’s needs. 
If you have a difficult metal-fabricating 
problem —a problem that challenges the 
imagination, that points to new equipment 
or offers new opportunities to cut produc- 
tion costs— we invite you to let Alco’s facil- 
ities and experience produce the answer. 
Contact your nearest Alco Products Sales 
Engineer in New York, Chicago, Los 
Angeles, Kansas City, Houston, Tulsa, 
Beaumont, or write direct to Dunkirk, N.Y. 





ALCO facilities 


Answers to 


TUNNEL INTERLININGS furnished by Alco in cold-rolled, carbon- 
silicon steel sections 40 ft long and 10 ft 6 in. in diameter will reinforce 
the outlet end of New York City’s new $44,000,000 deep-rock East 
Delaware Water Supply Tunnel. Held to close dimensional limits, 
electric fusion welded throughout, they are the latest of many special 
piping sections fabricated over the years by Alco for New York 
water supply projects 


Petroleum Refiner 





and experience produce... 


New Industrial Problems 








GIANT LATHE at Alco’s 3l-acre Dunkirk plant finishes and 
faces both flanges simultaneously on steel pipe up to 41 in. in 
diameter! Special machines like this, many of them Alco de- 
signed and all guided by the skilled hands of veteran craftsmen, 
help Alco solve the toughest of metal-fabricating problems. 


ALCO 


STEEL “CANS” FOR JET ENGINES, mass-produced by Alco, are 
carefully engineered to meet strict Air Force specifications. 
Example: they must “provide a barrier against the entry of 
water, dust, air and moisture without the aid of separately 
applied sealing compounds or materials.” 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY +» DUNKIRK, NEW YORK 


“UNI-BUNDLE UNITS,” with their spe- 
cially fabricated steel headers, demon- 
strate the versatility of Alco Aircoolers 
Vertical partitions welded in the headers 
allow several different vapor or liquid 
streams to be handled in a single tube- 
bundle. Here, for example, at a large 
Southwestern natural gasoline plant, the 
Alco Aircooler at right not only cools the 
oil but also condenses the overhead vapor 
from the stream 
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“TRAIN” HEAT EXCHANGERS, designed 
and built of nickel steel by Alco for the 
Tennessee Gas Transmission Company’s 
new gas processing plant (the world’s 
largest) at Gabe, Kentucky, helped cut 
both installation and operating costs. 
Their flange-to-flange construction mini- 
mized the amount of connecting piping 
required, while their huge size (42 in. in 
diameter, 150 ft long) assured maximum 
prccessing efficiency. 


mipan\ 


SPECIAL ALCO FLEX-TUBE EVAPORA- 
TORS at the Carolina Power and Light 
Company’s new 150,000-kw plant at 
Goldsboro, N. C., produce vapor con- 
taining not more than 0.5 parts per 
million of mineral solids, hold make-up to 
less than one-half of one per cent. With 
its patented Flex-Tube construction, this 
Alco evaporator offers industry a positive- 
acting thermo-mechanical descaling de- 
vice for straight-tube installation. 





EXTRA MARGIN OF SAFETY. e e The tremendous seal- 
ing power of the Flexitallic Spiral-Wound Gasket is sometimes taken for granted 
in this age of jet propulsion and atomic energy. Yet, it is the extra margin of 
safety built into each Flexitallic Spiral-Wound Gasket that has made possible 
many of the great developments in aviation, atomic research and development, 
process industries, power plants, ships of the Navy and merchant marine... 
Each Flexitallic Gasket is engineered to meet specific conditions of thermal and 
physical shock, corrosion, vibration, weaving and unpredictable joint stresses. 
Spirally wound V-crimped plies of required metal with alternating plies of proper 
filler results in a resilient gasket having characteristics of a calibrated spring. 
Flexitallic Gaskets are at highest efficiency when bolted up cold at a predeter- 
mined load. For all pressure/temperature ranges from vacuum to 4000 Ibs., 
from extreme sub-zero to 2000° F. For all standard joint assemblies. In four 
thicknesses for special requirements: .125”, .175”, .250", .285°". With Teflon filler 
for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Compdny, 8th & Bailey Streets, Camden 2, New Jersey. Representatives 
in prigethal cities. nsult classified telephone directory. 
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® 
SPIRAL-WOUND GASKETS 
PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


d into the met- 
with asbestos filler 


! gaskets are Flexitallic. Look for the name FLEXITALLIC stampe 
ery genuime Flexitallic Gasket. Look for Flexitallic Blue in gaskets 
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Gulf May Double Capacity of Largest Ethylene Facilities— 

The world’s largest ethylene unit, recently placed in operation at Port Arthur, Texas, by Gulf Oil 
Corporation, will produce annually 2.5 billion cubic feet of ethylene gas. Five Texas coast installa- 
tions have contracted for the unit’s entire output and are now receiving the ethylene gas through 


direct connection pipe lines. 
But even further exp 





of the comp 


y's petrochemical facilities in the near future is being 


seriously considered. This project contemplates a second ethylene plant, which would double present 
production, as well as an ethylene oxide plant and an ethylene glycol plant. The company plans 
to offer only a portion of the capacity of the second plant for sale. The remainder would be used 
to produce 40 million pounds of ethylene oxide annually, which, in turn, would be converted into 


5.5 million gallons of ethylene glycol. 


The existing plant, lke the design being considered for the future unit, comprises a series of 
fractionating towers for separating ethylene, ethane and other hydrocarbons from refinery gases; 
and a series of cracking furnaces for converting ethane to ethylene. The facilities are designed 
to be self sufficient and include a power plant for steam and electricity, a water cooling tower 
and circulating system, tanks, sewers, fire prevention apparatus and pipe lines. 


Who's Building 


Shell Chemical May Start Up 
Ventura Ammonia Plant Early 


Progress in the construction of Shell 


Amoniaco Starts Construction 
Of $13 Million Ammonia Plant 


Construction has begun on a $13 mil- 
lion ammonia plant at Brea, Orange 
County, Calif., for lease to Brea Chem- 
icals, Inc. The plant is being financed 
and built by Amoniaco Corporation on 
a 30-acre site two miles east of Brea 

The plant is expected to be opened in 
May, 1954. It will incorporate many 
new engineering features and use a spe 
cial process to produce over 200 
a day of ammonia for agricul 
ture and industry 

( F. Braun & Company will 
struct the facility for Amoniaco 
Chemical, Inc., is a wholly owned 
of Union Oil Company of Cal 


tons 
western 


con 
Brea 
sub 
sidiary 


rnia 


New $7 Million Chemical Plant 
Now Being Built at Texas City 


Texas City Chemicals, Inc., is pres- 
constructing a new chemical plant 
at Texas City, Texas. The $7 million 
will be used to produce dicalcium 
sulfuric acid and also for 

Plans call for spent 

| from nearby Car 


s Company 


ently 


f dicalcium 
 ahen by 


ul 


] 95 2 
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Chemical Company’s ammonia plant 
near Ventura, Calif., indicates that the 
plant, which will have a daily capacity 
of 150 tons of anhydrous ammonia, will 
probably be in operation before Octo- 
ber, the expected completion date 
Process towers have been erected and 
and steam-generating facil- 
being installed The M. W 
Company is constructing the 


compressor 
ities are 
Kellog 
plant. 


Esso Standard Takes Options 
On Possible Refinery Site 


Oil Company has 
950 acres of 


Esso Standard 
taken options on about 
land in New York County, Va., as a 
possible refinery site. No final decision 
has been made to build a refinery there 
or any company said 
He wever must he pre- 
pared for the 
pacity vill be 


where else, the 
feels it 
possibility that new ca- 
needed in the next few 


Esso 


irs 

The company now has options on tw 

Virginia. Last year it acquired 
800 acres of land in West 


The latest p iS are on a 


sites 


Neck 


f land known ; odwit 


he York 


River 
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Large Argentinian Refinery 
Passes 75 Percent Completion 


percent of the work has 
28,300-barrel-a-day r« 
finery erected for Yacimientos 
Petroliferos Fiscales in the Argentine 
The new plant is located at Eva Peron 
Plata) and will be called 
Peron refinery 

Constructed by YPF under the super 
vision of Kellogg Pan American Cor 
poration, the refinery will include a 
Fluid catalytic cracking unit, alkylation 
and one of the world’s largest delayed 
coking units. In addition, there will be 
two crude units, one of 21,000 barrel-a 
day capacity and the other charging 
7300 barrels a day. Other major proc 
essing equipment being erected com 
prises thermal cracking, straight-run 
gasoline fractionation, vacuum distilla 
tion and catalytic polymerization. The 
plant was designed by The M. W. Kel- 
log Company, subsidiary of Pullman 
Incorporated. 


Modernized Esso Facilities 
To Start Operation Next June 


Esso Standard Oil Company will place 
the new 18,500-barrel-a-day fluid cata- 
lytic cracking unit at its Everett, Mass., 
refinery in initial operation about June 
1. At the same time other new facil- 
ities will go on stream, increasing the 
plant’s crude capacity from 32,500 to 
38,500 barrels a day 

Included in the modernization proj- 
ect were a fractionator, a gas-compres- 
sion plant and light-ends recovery facil- 
ities. Foster Wheeler Corporation held 
the contract. Local forces built a 7000- 
barrel-a-day rerun unit. 

The new fluid unit replaces a 15,000 
barrel-a-day combination thermal crack- 
ing unit and is the first catalytic crack- 
ing unit in New England. Following a 
six-week turnaround of all facilities ex- 
cepting the asphalt plant, the modern- 
ized refinery will resume production of 
premium-grade gasoline which it has 
been unable to make since 1950 


California Standard to Erect 
P-Xylene Plant at El Segundo 


Standard Oil Company of California 
Is going~to put up its second p-xylene 
plant at its Fl Segundo, Calif., refinery 
Humble Oil Company licensed 
Standard’s process and is nearing com 
pletion of a 25-million-pound-per-year 
plant near Houston, Two pro- 
ducers are also planning to para 
plants, but it is a good assumption that 
Standard’s second plant will keep the 
company as the number producer 
The second plant is scheduled to go on 
stream im late 

At kl Segundo, a 
catalytic crac king 
structed, the 
enlarged 

! 


Seventy-five 
been done on the 


being 


(formerly La 
the Presidente 


has 


other 
erect 


one 


summer 
40,000-harrel-a-day 
plant will be con 
alkylation plant will be 
naphtha-rerun stills 
altered, in addition to the construction 
of the p-xylene plant. A 52,000-barrel-a- 
day residuum stripper for the cat cracker 


ill also be built 


U. S. Oil Company Committed 
On Greek Refinery Development 


Of the 
negotiating 
new Greek 


and the 


several U. S. oil, companies 


with individuals planning a 


refinery, one mpany 


minitted 
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Pre 


Consolidated announces 
an additional service to 
Southwestern users of 


Sulphuric Acid 


To help Southwestern industries dispose 
of their spent sulphurie acid, Consoli- 
dated Chemical Industries Ine. has re- 
cently placed in operation at Baton 
Rouge, Louisiana, the largest sulphuric 
acid sludge burning unit ever built. This 
addition now permits Consolidated to 
decompose—and make strong new acid 
from — approximately LOOO tons of 
spent sulphuric acid per day. 

The disposal of spent acid has become 
an increasingly serious problem for oil 
refineries and process industries. Many 
users have been forced to operate acid 


concentrators. Also, certain sludge dis- 


posal practices have greatly increased 
air pollution problems for acid users. 

Consolidated’s new facilities substan- 
tially eliminate the acid disposal prob- 
lems of a number of Southwestern users. 
The need to operate concentrators is 
reduced. Sulphur waste is minimized 
and air pollution by sulphur dioxide is 
reduced. Most important, the economies 
of handling spent acid in this manner is 
comparable to older forms of disposal. 


We, at Consolidated, are constantly 
searching for better ways to serve users 
of heavy chemicals. We are proud of 
the part we have played in helping our 
customers solve their problems. 


Consolidated Chemical 
Industries Inc. 


SAN FRANCISCO @ 


HOUSTON °@ 


NEW YORK 
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Who's Building 


but said several probably will be in 
volved in different phases of the venture 

Che Mutual Security Agency has said 
that it received no formal ap 
plication for assistance. Italy has been 
tagged as the primary refining point tor 
the Middle East in an over-all aid pr 
gram: however, Italran trade restri 
mewhat nullified the origi 
mecentive tor refinery 


and Turkey, im 


still has 


trons have s« 


nal intent, giving 
’ 


development in Greece 


formed sources said 


Expanding Brazil Refineries 
To Meet Part of Nation’s Needs 
Vhe new on 


eduled 1 


ee ew refineries s« 


1954 should en 
$ per 
prox 


srazil im 1 
to meet around 4 
from oil 
its borders 

Brazilian 
rnment estimates that the total re 
apacity by the end of the next 
ill amount te d 86,000 bat 

day. Though consumption 1s nm 
140,000 barrels a day it 1s expects d 
a sharp rise of probably 195,000 
the end of next 


under 


rade Bureau of the 


aroul 


a day by veal 


construc 


is the 45.,000-barrel-a-day 


Nacional do Petrole 


ich is located below Sa 


rincipal refinery 
Brazil } 
Conse 


\ eTies af4re being 
Brazilian interests under 
held from the gov 
is the 20,000-bar 
4 a\ apuava, Paulo, refinery 
Exploracao de Petroleo 
10,000-barrel-a-day re 
Refinaria de Petrole s de Mar 
1 


(ie Jane 


spoons 
of these 
Sao 


Refinaria 


ther 1 the 


is also underway on at 
the Mataripe refinery 
the throughput of this 


2500 barrels to 5000 barrels 


raise 


Israel Oil Refinery Seen at 
Full Production Within Year 
It ha 


fort 


been seen that Israel's needs 


petroleum pr mdducts will be met whet 
he Haifa refinery, } 


intlhy owned by at 

] and 
is put back 
Ameri 


ssible 


| Shell 
ompany 

in another vear 
tives believe this 1s p< 
explorat ry 
drilling 


nths i 


urec ot 

nd ospects of 

he next twe three m« 

country 

ntly the refinery is running at 

quarter to a half of its 

f 83,000 barrels a day. This 
ther Middle East countries 


‘ 
refused t 


daily 


roduction having 

be sl ipped t a ¢ ntr\ 
are technically at war 
supplic 
Fuel 


! 


irrently being 


through Israel 


Foster-Grant Switches Sites 


Foster ] 


Grant Company has announce 
to build its multimillion dol 

plant at Bat 

Texas 


monomer 
instead of (Jrange, 
the change was the com 
to obtain 


in time 


supplies of 
Orange to meet pri 


lules 
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Petrochemical Growth Forecast at Koppers Dedication— 

Growth in the chemical production of Koppers Company, Inc., was forecast recently by Dan M 
Rugg, vice president and general manager of the company's chemical division. The ferecast was 
made at the informal dedication program for the company’s new Williams petrochemical plant 


near Corpus Christi 


The operating unit of the new plant (shown above) produces ethylbenzene by combining 
ethylene gas and liquid benzene in the presence of a catalyst. Three towers at right of unit are 
distillation columns in which finished ethylbenzene is separated from other chemicals after process 
ing. Ethylene gas is obtained through a new pipe line from the nearby refinery of Gulf Oil 
Corporation while benzene is purchased from coal carbonization plants and oil refineries in 


many parts of the country, including Texas 


Begun in 1951 the new Williams plant was designed and built by Koppers Engineering and 
Construction division. Partial production began some months ago but only recently has it been 


on a full operating schedule 


Shell Passes Halfway Mark in 
Melbourne Plant Construction 


Construction of the ne 25,000-barrel 


a-day refinery of Shell Oil Company of 


Mel 
mark 

refinery is being built 
and is scheduled to 
middle of 
plant ill be sup 


\ustralia, Ltd., at Geelong 
ourne, has passed the haliwa 
Phe Geel TNE 


a 250-acre site 


neal 


int operation the next 
Crude for the 
from Shell's Seria field in Britis! 


Bornes 


Electrolytic Process Licensed 


Leonard Refineries, Ine , & Alma 
Mich., has contracted with American 
Corporation, New York 
electrolytic prov 
alkaline 
ons at the company’s 9000-barrel 

Alma refinery. The new plant will 

} 1 


d to regenerate the caustic soda 
d 


Development 
for a license to use the 


or regeneration of spent 


employed in treating cat: 


gasoline and other prodt 
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McMurrey Refinery Set to Start 
Extensive Expansion at Tyler 


Const! tion of facilities to double the 
crude throughput and to permit produ 
wasoline for military use 
vill start soon at the 12,500-barrel-a-da 
MeMurrey 


iz Xas 


tron ot aviation 
refiner ot Refining Con 
pany, Ivler 

Present] im the 
12,500 barrel-a-da crude 
8000-barrel-a-day 
prepare catalvti cracking lee 
and make coke; a 5000-barrel-a-day Plat 
forming unit and 


a 1400-barrel-a-day 
HF alkylation unit. The plant now has 
an 8000-barrel-a-day Fluid cracking unit, 
thermal 


and poly 
facilities 


\ DPA 


been received 


stage ive i 
distillation 
decarbonizing 


design 


init in 


unit te } 


cracking gasoline 


amortization certificate has 
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year's end 
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Company, tor the crude 
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{ ontracts 
Chemical division 
Construction 


and feed preparation units 
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To have the right equipment, at the right place, at the right time 
is the purpose of the over 900 supply stores serving the oil in- 
dustry. Huge inventories of all types of materials in every oil 
producing area are carried for the convergence and service of 
all phases of the oil industry: 


Realizing that minutes mean money to oil men, this. tremendous’ 


field stock is maintained so that you will have what you need, 
when you need it and where y@u need it. This is the time-saving, 
cost-saving way to get what you want — when you want it. 
This company maintains six field warehouses at strategic 
locations — 

AND REMEMBER THAT YOUR SUPPLY STORE IS 
A NORRIS DISTRIBUTOR. 
































Who's Building 


vill build the platformer. Other con 


acts have not yet been let 
now m 


ihe existing thermal cracker, 
| catalytic 


art used to repare feed tor 
racking will be modernized and re 
coil thermal cracking duty 


it about &8500-barrel-a-day 


AIOC Plans New Installations 
At Four Continental Plants 


Anglo-Iranian Oil Company, Ltd., has 
innounced that major new units will be 
installed at four of six continental re 
fineries owned by AIOC and its asso 
ciates. At the Antwerp refinery, jointly 
wned by ALOC and Petrofina, a cata 
lytic cracker and a catalytic polymeriza 
tion unit will be added to raise the 
quality of motor “spirit.” The existing 
thermal cracker will be modified so that 
it can process another 17,000 barrels a 
lay if required 

In Germany, a new distillation unit 
s being built at the Hamburg refinery, 
raising distillation capacity to about 
24,000-barrel-a-day and a Platformer will 
go in to step up motor spirit quality. At 
Schindler lubricating oils refinery nearby, 
a new furfural treating plant is being 
installed 

The Dunkirk refinery, owned by 
Anglo-Iranian’s French associate, Soci- 
ete Generales des Huiles de Petrole 
B.P.. will also have a 24,000-barrel-a-day 
installed 


ned tot 


capacity 


Platformer 


Gasoline Production Raised 
By Two California Refiners 


Union Oil Company that 
this year gasoline production at its Los 
Angeles refinery will be approximately 
64,000 barrels a day. This production 
s expected following completion of a 
$24 million modernization and enlarge 
ment program at the plant 

This recovery will represent a yield 
f about 40 percent from the raw ma 
terials charged. It will compare with a 
36.4 percent yield and 54,000 barrels 
laily which was being obtained last year 
new units were 


estimates 


before some of the 
placed on stream 
Richfield Oil Corporation reported 
similar higher gasoline recoveries. This 
is due to completion of im- 
it its Watson, Calif., plant 


increasc¢ 


provements 


in mid 1952. Prior to the work, 55.6 
percent gasoline and middle distillates 
and 41.4 percent residual fuels were 


Since completion of the 
the vields have 
respectively 


being obtained 
$3.9 million expenditure, 
heen 64 and 31.9 percent 


Cooper-Bessemer Gets Contract 
For Ohio Standard Compressors 


building two 1000-hors« 
rs t the new 


( ontract tor 


Vcr gas compress¢ 


Catalyt eformer unit at the Lima re 
hiner t The Standard Onl ¢ ompany 
Ohio) has been awarded to ( ooper 
Ressemer Corporation. Procon Inc., of 
( cago, the general contractor on the 


lima job. made the selection 

The two gas compressors, to be de 
| fall, will cost $145,000 
ach is a six cylinder motor driven unit 
ind will have a key part in the opera 
12,000-barrel-a-day cat re 
mer. The new catalytic reformer unit 
ll cost $7.5 million and is expected t 
n by the spring of 1954 
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Shell Chemical Hikes Epichlorohydrin Production— 


An ample supply of epichlorohydrin for both the present and future needs of the nation can 
well be supplied by the new plant which Shell Chemical Corporation has brought on stream in 


Houston. 


cpichlorohydrin, of which Shell Chemical is the only large supplier, has recently become a key 
chem cal product. Not only is it a major component of epoxy resins, but it is also used in adhesives 
and chemical intermediates, and as a stabilizer in insecticides. 

Part of the new epichlorohydrin production will be tied in with the expansion of Shell's facilities 
for manufacturing epon resins. Now in tight supply, epon resins will remain so until next fall 
when Shell Chemical brings in its new bis-phenol and epon resins plant in Houston 


Allied Chemical and Mathieson 
Head Latest ODM Tax Write-Offs 


Two chemical 
( itice ‘ ! 


companies topped the 
Defense Mohilization’s latest 
list of que k tax amortization allowances 


The largest write-off grant went to 
Allied Chemical & Dye Corporation 
ODM authorized the firm to write off 


40 percent and 60 percent of portions of 
$27 million ver a five-year per d in 
stead of the longer period normally re 
quired by the government for deprecia 
tion of such production facilities. The 
the amount in 


company plans to invest 
1 


facil facture phe sphate ter 


Nebr , al d mono 


ities to mant 


tilizers at La Platte 


mer plastics for military use at Baton 
Rouge La 

Mathtesor C he ical ( rporation re 
ceived the see | largest write-off gomeg 
t compan in the | and related m 
lustries. ODM authorized it to amortize 


at the fast rate 45 percent ot $21 million 
which will be used for pl spl atetic ter 
tilizer facilities 

granted ODM ap 


(Other companies 


al, with location, type of facility 

il int certified and tax write-off rate 
Standard QOjul ¢ ompany (Indiana) 

Casper, Wy aviation alkylate $1.4 

million, 100 percent; $189,000 65 percent 


Standard Oil Company (Indiana) 
Whiting, Ind., petroleum refining, $1 
illion, 65 percent; $89,000, 40 percent 


The Standard Oil Compatiy (Ohio) 








Cleveland, petroleum refining, $960,000 
65 percent 
United Refining Company Warren 
Pa., petroleum refining, $50,000, 40 pet 
cent 
Dakota Oil & 
Minot, N. Dal 


SRHO. 200. 65 


Refining Company 
petroleum refining, 
percent; $292,090, 40 per 
cent: $48,200. 15 percent 

Phillips Petroleum Con Phillips 
Texas, special facilities for aviation gas 
oline, $58,400, 90 percent; $51,000, 90 


ipany 


percent 

Phe Atlantic 
County, N. M., refining, 
100, 25 percent; $395.060, 40 
$3.5 millon, 65 percent 

Sunray Oil Corporation—Tulsa, petri 
refining, $1.3 million, 65 percent 

Pacific Oi & Refining Compan 
lacoma, Wash., petroleum refining, $1.3 
million, 45 percent; $4.3 million, 65 per 
pent; $75,500, 15 percent 

Shell Chemical ¢ orporation Nore 
La., isopropyl alcohol tor acetone pro 
duction, $6.5 million, 50 percent; $370, 
OOO, 15 percent 

Shell Chemical ¢ orporation 
acetone, $297,000, 50 percent 

Shell Chemica! Corporation—Domu 
ques, Calif., methyl isobutyl ketone 
$400,000, 50 percent 

Ashland Oil & Refining Compar 


Refining ¢ 
petroleum 


ompany—L.ea 
$413 
percent 


Houston 





Bridging 
time and 
track with 


asbestos 


corrugated 


Inter-plant bridge of the Trumbull Electric Department of the General 
Sidewalls of bridge and the building on 
Asbestos Corrugated, and applied by 


Electric Co 


the right constructed of “Century” 


Hampden Cornice Works Inc 


struction 
and 


“Century” Asbestos Corrugated makes an 


ideal siding for this new inter-plant bridge 
hecause of its outstanding 


and hbuildineg 


durability and freedom from maintenance 


After 
will 


many vears this long-lived siding 


still be 


weather-tight 


sound, serviceable, and 


If that’s the kind of dependable siding 
seeking, 


advantages 


ind roofing you are you ought to 


ol in 


know more the many 


using Century Asbestos Corrugated 


Here 


economical material: 


are a few facts about this versatile, 


KEASBEY & 


COMPANY + AMBLER 


General 
Architect 
General Contractor 


in Plainville, Conn 


Springfield, Mass 
Electric Realty Corp., Schenectady, 
Lockwood Engineers Inc New 
The Gellatly Construction Co., 


Supervisor 
N.Y 


(sreene 


is made in large, strong sheets from 


It 
portland cement and asbestos fiber—there- 
fore cannot burn, rot or rust. It is pervious 
It is completely, 


Although it 


to rodents and termites 
permanently weatherproof 
never needs paint, it will take decorative 


( olors well 


“Century” Asbestos Corrugated has proved 
itself to be a maintenance-free and long- 
lasting building material—well worth your 
close consideration. We shall gladly send 
you complete inlormation on request 
Nature made Asbestos 
Keasbey & Mattison has made it 
serve mankind since 1873. 


MATTISON 


* PENNSYLVANIA 


Petroleum Refiner 





York, 
Bride port, Conn. 


Who's Building 


Catlettsburg, Ky., 
million, 100 


percent; $185 


petroleum refining, $1 
- - 
million, 65 


percent; $2.25 
000, 40 percent 
The Pure Oil ¢ Poledo, spe 

ialized facilities for aviation gasoline, 
57,000, 100 percent; $50,100, 40 percent 
! spirits 


mipany 


ompany 
late, $3.7 million 
Wood River, I] 
$850,000, 20 percent 

erican Refining Corporation 
leum rehning 


lexas Cit lexas pett 


Pemex Considering Plans for 
Building New Tampico Refinery 
Plans for nstruction of a new refi 
_ in the State of Tamat 
considered by Petrole 

pr posed refinery we 
» handle heavy crude, u 
luced at Tenixtepec, 

uco fields 


refineries 


all date from the pre 

vs and have been Iittlh 
at time. Their aggre 

s about 110,000 barrels a 
runs are considerabl 
uch of the 
mpletely worn out. The 
refinery, 


equipment ts 


built originalls 

mpany, is the largest 

pacity of 71,000 barrels 

also to modernize its 

nery at Minatitlan Phis 

harging around 20,000 bar 

cal crude, will be boosted 

40.000-barrels-a-day capacity Phe 

1¢s ill have t be rebuilt 

barrel-a-day catalyti 
" 


mung tac ilit 


ind a 7500-8000 
cracking unit tinstalle 
iu 

eTne. 


ide for the construction ot three 


i 
hinins 


1 
Lu range re pians oft 
refineries on tl 


new 10.000-bart ‘ 
he 


West ( is are 


is, Salina Cruz ar 


expected t 


plans of Pemex were 
annual report 
the capacity ot the 
Mexico City 
80,000 


recent 


refinery im 
reased from 50,000 to 
Salamanca will also be 
30.000 to 40,000 arrels 

it the Revnos: lant 


ught t 7000 barrels a day 


Contracts Awarded for Project 
At California Standard Plant 


sta ird © ( pat Ua i 


Gasoline Plant Committee Awards Plaques— 

Handsome bronze wall plaques commemorating services on the Snyder, Texas, gasoline plant 
advisory committee were recently awarded to J. C. Birdsall, Bartlesville, and Frank Perry, Corpus 
Christi. They have retired from the committee membership after serving since its organization 


in 1950 


Pictured above from the left: Ernest J. Mills, manager of gasoline plant operations for Suniay 
Oil Corporation, operators of the Snyder plant; H. W. Manley, Sunray vice president and manager 
of the company’s manufacturing, sales and pipe line department who made the presentation in 
Tulsa as chairman of the advisory committee; Birdsall, who is associated with the L. M. Lockhart 
organization, and Perry, of Cities Service Oil Company 

The plaque was engraved with an air photograph of the Scurry County unit and names of all 


committee members joining in the presentation 


Procon Gets Sohio Contract 
For Platformer Operating Units 


The Standard Oil Company (Ohio) 
has signed a contract with Procon, In¢ 
units 


tor construction of the operating 


roa new catalytic platformer at th 
ima, Ohio, 
Construction 18 scheduled to begin 

It is estimated that it will take 
to build the 12,000-barrel 


nt which ill convert low 


rehinery 


i vcal 
ctane 


with tot: 
7.5 millon 
ctior | 
reformer This type 
reformer will use a Universal 
d 


reate process 


Refinery Operators to Start 
Canadian Refinery in July 


Xefhinery (Operator Ltd 
stri fa $6 mill 1 


Kamloops, B. ¢ im | 


f OOO barre 


Dow Chemical Announces Plans 
For New Polyethylene Plant 
Phi emical Compa 


1) ( iS al 


Imperial Chemical Schedules 
Canadian Dacron Fiber Plant 


Imperial Chemical Industries, Ltd., o 
build a factory 
Canada to dacron fiber 
cording to the firm, the plant will cost 
ver $20 million and be able to produce 
some 11 million pounds of the material 


a year 


Great Britain, will 


turn ut 


made no definite 

production te 

that the site ha 

building 

ld start “at an early date.” The 
to be located at Milhavers neat 
mm, (Ontario 


The company 
date tor construc ; or 
begin, but it reported 
been 


ilready acquired and 


Texaco Awards Contract for 
Expansion of Amarillo Plant 
Ihe M. W. Kellogg Company 


iwarded the contract in connec 
moderimization of 


S000 


mplete 

Company's barrel-a 
lexas, refinery 
designated 

(O-barrel-a-day 


{O00-barrel-a-davy 


units wall inel 
crude distillat 
delayed cok 
Orthoflow Fl 
racking unit, and a catal 

1 t rated at about 470 


6000-barrel-a-day 


} ] i } 
i poiviner gasoline | 


tegrated int 


nit 


New 1500-Barrel-a-Day Refinery 
Announced for Williston Basin 


mstruc 1 
that 
i 
‘ 
t 
Basin Refining 


SEE PAGE 254 FOR MORE CON 
STRUCTION ITEMS 


11] 
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HYDROCARBON 


Planned 


Processing 
for Profit 


“California” 


POLYMERIZATION 


When your refinery operations upgrading 
propylene and butylenes, Hydrocarbon 
Research offers the “California” catalytic poly- 
merization process to produce high value poly- 
mer omclionf Codimer and high purity cumene. 
The process is simple, highly efficient, and— 
unique. 

Lew Catalyst Cost: Low cost, easily available, 
acid, supported as a liquid film on 
particles that stay in place during the 

regeneration. 

“es 

| “On-Stream” Time: Regeneration is a sim- 


“ple “valve twisting,” water-wash operation. 


ti 


PLANNED PROCESSING 
FOR PROFIT 


PARIS, FRANCE —Hydrocarbon Er 
DUESSELDORF, GERMANY —Hydr 


TRENTON, NEW JERSEY—Hydrocarbon Research, Inc 
neering, S.a.r.L 


sone n Mineraloel, G 
RIO DE JANEIRO, BRAZIL—General Heitor Pedroso, Rua da Quintanda, 20, Sala 801. Cable 
NEW DELHI, INDIA—A. R. Palit & Company, Sujen Singh Park, Post Box 671, Cable: Palitar 


low Maintenance Cost: The operator makes the 
catalyst change; no catalyst “mining” crews are 
r 

High Product Quality: Polymerization by surface 
reaction prevents over-polymerization caused by 
a 

HYDROCARBON “KNOW-HOW” is based on the 
design of eleven units—several in successful oper- 
ation—others under construction—ranging in ca- 
pacity from 230 BPD up to the world’s largest— 
4650 BPD. Hydrocarbon alone can give you 
complete service including licensing, designing 
and erection. Talk to Hydrocarbon about your 
needs now. 


HYDROCARBON RESEARCH, INC. 
115 Broadway, New York 6, N. Y. 


Cable: Hydrocol 


Development Laboratory, P. O. Box 1419 

44, Avenue des Champs-Elysées, Cable: Hydrocarbon 
m.b.H., 15-17 Fuerstenwall. Cable: Hydromin 
Bispetro 








FILLING THE GAP in the litera 

Bo1Lms oes ture on catalytic reforming, this paper 
—T illustrates the economic selection of 

charge-stock boiling range and severity 
for the Houdriforming of a typical 
sweet naphtha. It is shown that a fin 
ished gasoline of a given octane num- 
ber can be produced at least cost by 


8 


& 
3 


| F-143ce TEL 


F-1 OCTANE OF 10" RVP GASOLINE 
8 


$ 


the reforming of the narrowest-boiling 
100-F-end-point naphtha with which it 
is possible to reach the desired octane 


level. Furthermore, lowest cost and 
highest earnings are realized when 
Houdriforming severity is moderate, 
i.e., from 78 to 82 ASTM research 
octane number. In general, it is best 
to reform to a moderate severity the 
lowest octane-number component of the 
f straight-run naphtha. An increase in 
705 6 ‘ 08 tN} 7G — rn —— e090. 0: octane requirement or a decrease in 
10* RVP, VOL PER Nor TOTAL NAPHTHA F-i CLEAR OF Ce FREE REFORMATE the allowable concentration of tetra- 
ethyllead may compel the inclusion of 
lower-boiling fractions in the charge. 
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F-| OCTANE OF 10" RVP GASOLINE 
@ 
a 

















Figure 1: In the lower octane range, a greater Figure 2: For a given reformate octane, a In the past few years many papers 

yield from the narrower-boiling stock higher fin'shed gasoline octane number with describing the performance of catalytic 

the wider-boiling stock . . . reforming processes have appeared. It 

has been adequately demonstrated that 

catalytic reforming is more efficient 

than thermal reforming. Further, most 

refiners recognize that catalytic up- 

How Feed Stock end Severity —— grading of straight-run naphthas is 

now, or shortly will be, a necessity. 

However, it is true that, once a deci- 

sion has been made to install catalytic 

reforming, there still remains the 

problem of determining what cut of 

naphtha should be reformed, and to 

ee a on pO) — ay eee what severity. Little has been pub- 

wo2/ e | lished on this subject. In order to 

= oT | art illustrate a solution to this problem. 

“ a study has been made of the effect of 

boiling range and reforming severity 

on the economics of reforming. This 

paper summarizes the results of this 

work as applied to the selection of 
charge stocks for Houdriforming. 

The study is based on processing 
5000 barrels per day of a full-range 
naphtha of low sulfur content. The 
naphtha selected is actually a mixture 





Ryser 








COST OF GASOLINE , § PER Ga 


J _¢ § § #8 

















Figure 3: 86 octane gasoline at least cost by Figure 4: Maximum earnings with narrower- etal ie : , 
reforming the narrower-boiling naphtha . boiling stock by reforming to a moderate “Crives from several crude oils and, 
octane therefore, cannot be accurately classi 


fied by source. In catalytic reforming, 

however, the crude source itself is less 

important than the chemical composi 

aon Affect Houdriforming Economics tion of the naphtha. The naphtha used 

here has a naphthene content of ap 

proximately 42 percent, and would be 

characterized as a good reforming 

charge stock representative of many 
which are available in this country. 

From the full-range IBP-400 F 

® Highest earnings by moderate severity naphtha, 3 Houdriforming charge 

stocks were prepared comprising these 


® Least cost by reforming the narrowest-boiling naphtha 


H. D. Noll, T. A. Burtis, J. C. Dart, 


n+ 
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Figure 5: Cost of pro 

ducing 92-octane 

number 
RVP gasoline 


100 


TABLE 2 


10-p 


fractions of the naphtha: 205-400 F., 
250-400 F.. and 300-400 F. Inspec- 
of these materials, well 
their associated light straight-run gaso- 


as as 


tions 
ound- 
lines, are given in Table 1. 

Each fraction was Houdriformed at 
several conditions to give C,-free re 
formates with an octane number. with- 
out TEL addition. of 75 to 95 by 
ASTM research method D 908.* The 
reformates were then blended with the 
appropriate straight-run gasoline cuts. 
and pressured to a Reid vapor pres- 
sure of 10 pounds. The over-all rela 
tionships between yield and octane 
number are shown in Figure 1. which 
is a plot of the vield of 10-pound- 


Cost of Producing 86-Octane-Number ¢t 10-Pound-RVP Gasoline 


5000 Bbi 


Charge-Stock Boilag Range 
Houdriformer Capacity (Barrels per Calendar Day 


CASI 


ASTM D 908 Reformate (Without TEL Addition 
10-Lb..RVP Gasoline (Barrels per Calendar Day 


tal straight-run naphtha 


$3 
tanes, per barr $ 
‘ 


urchased t 


r barr 
ters j™ 


¢. dollar 
CREDIT 
RVP ga 


as 


Charge-Stock Boring Range 
Heoudriformer Capacity | Barrels per Calendar Day 


CASI 
ASTM D 908 Reformate (without TEL Addition 
10-Lb-RVP Gasoline | Barrels per Calendar Day 


Total straight-ru 
Purchased butane 
Fuel ga OF} 
letract! 


lead 


al 


Charge-Stock Bosling Range 
Houdriformer Capacity Barrels per Calendar Day 


CASI 
ASTM D 908 Reformate (without TEL Addition 
10.Lb-RVP Gasoline | Barrels per Calendar Day 


DEBIT Unit Cost 


Per Calendar 


Unit Cost 


BPCD* 


Day 


I 
65 
5.319 


Volume Dollars per 
BPCD* Calendar Day 


V 
5.374 


Dellars per 
Calendar Day 


Volume 


5.000 
514 
58 


1X 
69 


5.425 


Dollars per 
Calendar Day 


Volume 


BrCD 


ww sw) 


Volume 


BPCD* 


Volume 


5.000 
418 
ds 


Is 


Volume 


BPCD 


‘ 


BPCD 


Total Straight-run) 


205-400 F 
3.930 


i il 
75 AS 
5,120 1.864 


Dollars per 
Calendar Day 


Volume 
BPCD* 


Dollars per 
Calendar Day 


Volume 
BPCD* 


Dollars per 
Calendar Day 


5.000 4.800 
14s 


at) 


vill 
85 90 
5,078 4.947 


Dollars per 
Calendar Day 


Volume 


BPCD* 


Dollars per 
Calendar Day 


Volume 
BPCD* 


Dollars per 
Calendar Day 
16.800 
S7S 
194 


S76 


243529 


4,589 


300.490 F 
1,980 


X \l \ll 
75 SS 90 
5,365 5.239 S44 


Dollars per 
Calendar Day 


Volume 


BPCD* 


Volume Dollars per 
BPCD* Calendar Day 


Dollars per 
Calendar Day 


HSM > wT] 5000) 6.800 


in] Da) “ rae 04 
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RV P gE soline (expressed as per ent 
of full-range naphtha) against the 
octane number of the finished gasoline. 
It will be noted that these relationships 
of yield vs. number for all 
three cuts are quite similar. In the 
lower octane range a somewhat greater 
obtain- 


oa 905-400 GEG F 
250-400 DEG F. 
92 F-|@ i2¢ PER GAL 


T y 
| 


octane 


yield of finished gasoline is 
able from the narrower-boiling heavy 
charge stocks. However, as the octane 
level is increased, the advantage dis- 
the curves 


| 
posts 
| 
| 


appears, and eventually 
cross so that a better relationship is 
obtained with the wide-cut charge 
stock. 

A further correlation which is per- 
tinent to the study is shown in Figure 
2. Here the octane number of the 10- 
pound-RVP gasoline is plotted against 
the octane number (without TEL addi- 


" 7" 2F-i1@ 
tion) of the C,-free reformate. These . . 


t!i¢ PER GAL 


EARNINGS, $ PER DAY 


curves show that, for a given reformate 
octane number, a higher finished gaso- 
line octane number is obtained with 
the charge stock. It is 
also apparent that the octane ceiling 


wider-boiling 
is higher for the wider bhoiling-range 
material. 

The economic evaluation was car- 
ried out by fixing a finished gasoline 75 80 85 90 95 
octane level: then calculating the cost F-1 CLEAR OF Ca FREE REFORMATE 
of producing the gasoline by reform- 











ing the three charge stocks at varying 
severities. The costs include full-range Figure 6: Earning when 92-octane number 10-pound-RVP gasoline is produced 
naphtha, purchased butanes, tetraethy! 


lead. and fuel-gas credit. Direct oper- 
naphtha — lon of finished gasoline represents the 
this 


ating costs and fixed charges (10 per- for processing the 250-400 | 
7 harrel, and least cost. The most significant conclu 


occurs also at about &1 
Finally. the 


cent depreciation, L percent mainte- — '5 $5.75 per point 
nance) are also included. Basic values octane sion to be drawn from these curves is 
cost 


number. minimum 


assigned for the comparisons were as 
follows: 


for the 205-400 F. naphtha is $5.81 


per barrel, and this occurs at a 


that, when a full-range naphtha is to 
be upgraded, it is most desirable to 
accomplish this by reforming the low- 


est octane fraction which will give the 
required final quality. 
These same calculations can be 


$008 


IBP-400 1} 


Butanes 


forming severity of approximately 
number. It should 
be noted that the most eco 


t ht 
apni eT ron 


0.05 octane 


clear par 


lily »? . 
miitiiiter O.O02. ticularly 
nomical operation is not represented 
On 


reforming se 


1.98 evaluated from the standpoint of earn- 
ings, rather than cost, by assigning a 
value to the finished gasoline. This has 


reforming severity. 


by maximum 
the contrary. 
verities in the octane-number range of 


per LOOO pounds O55 


per | watt-hour 
- moderate 
0.0 


1 r ] 
‘ | te 
] i 


Labor rates 
$2.00 per hour. 
The first 
the production of 86-octane-number 
10-pound-RVP gasoline. A 


of the cases is given in Table 2. The 


in which gaso- 
number 
1] cents per 


been done in Figure 4, 


he 78 to 82 clear are most advantageous, line with an 86 octane has 


assumed to 1c 
and the use of 1 to 2 ml TEL per gal- 


were 2 
been assigned a value of 
considered 


situation was 


TABLE 1 


Scenery Charge-Stock Inspections 


results are shown graphically in Fig- Full 205. | 250 300. | «IBP- | IBP IBP 

| ° - . FRACTION Range 400 F 4100 F 400 F 205 F 250 Ff 300 F 
nspection of Figure 3 shows _ 5 ES Ratt ctcoaleih Teteand tt Bnet eit atieiinnitheleeateiiehiion 
Percent by volume of crude 24.3 l 14.0 0.6 5.2 10.3 14.7 
Gravity, degree, API 556 | 516 19.5 : 679 | 6291 #00 
gasoline can be made at least cost by — “S'M Distillation. Fahrenher TT ; 952 


al 


» 
ure oo. 


immediately that the 86-octane-number 


reforming the narrower-boiling heavy dave + ' 4 

30 percet mone ot 

naphtha. It shows further that, for $0 percent po +4 

70 per , 

90 percent poit 455 
End pont 42 

Reid vapor pressure 

Sulfur, percent 

Octane Number (ASTM D 908, Research Method 
Without TEL additior 
With addition of 3 ml TEL per gallon 


each naphtha, there is a reforming 
which entails minimum cost. 
s00-400 F. 


severity 
0.02 
In the case of the naphtha 
the least cost occurs when the refor- 
E ; Paraffins, percent 

mate octane number is approximately = oj 

Naphthenes, percent 
Aromatics, percent 


na, percent 


81 clear. At this point gasoline costs 


$3.67 per barrel. The minimum cost 
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TABLE 3 
Cost of Producing 92-Octane-Number ¢t 10-Pound-RVP Gasoline 
(5000 Bbi Per Colendor Doy, Total Straight-run) 


Charge-Stock Boshag Range 205.400 F 250.100 F 
Heudriformer Capacity ‘Barrels 


per Calendar Day 2,880 


3,930 
CASE XIV \V xvil 
ASTM D 908 Reformate («ith 
out TEL Addition ' orn) NO 
10-Lb-RVP Gasoline ( Barrels 
per Calendar Day 


A) 95 


1564 41,6558 5,055 1.947 4.501 
Dollars Dollars 
Per Per 
Calendar ‘Volume Calendar 


Day BPCD*) Day 


Dollars Dollars 
Per er 

Volume Calendar Volume Calendar 
BPCD* Day BPCD* Day 


Dollars 
Per 


Per 
Unit Volume Calendar 
DEBIT Cost BrPCD* Day 


Volume 
BPCD* 


Volume Calendar 
BPCD* Day 





16.800 5.000 14.800 5.000 16.800 5,000 16.800 5.000 
430 19% 416 103 | 292 ; 2 485 150 


178 444 284 


Total straight-cu 
Purchased vutanes, per barrel 
Fuel gas (POR 1), per barrel iw 248 491 
Tetraethyllead (milliliters per gal 


aphtha, pert 


1 


cents per mullilter o2 ; ! 14 4.0 21 vo) 


Sub-total 
Fixed charges 
I et operating ¢ 

t ies ata 

~“ t tal 
Total cost 
Coat, dollars, per barre 

CREDIT 

14> RVP gasoli « 
1-l> RVP gasols 
Farnings at $4.62 per barre! 
Barvings at $5.04 per barrel 


per barre! 


per barrel 


*BPCD alendar day 


barrels per ¢ 


gallon. It is apparent that maximum 
earnings are obtained from the nar 
rower-boiling heavy charge stock re 
formed to a moderate octane number. 
Changing the price of gasoline will 
affect the position of the curves so far 
as daily earnings are concerned, but 
will not change their position relative 
to one another. 

Ordinarily a finished total gasoline 
of approximately 86 octane number 
would be adequate, especially if the 
total refinery gasoline pool includes 
additional catalytically cracked gaso- 
line and perhaps polymer gasoline. 
However, in the face of rising octane 
future time it may 
increase the 


demand, at some 


be necessary to 
number of the total reformed gasoline. 


octane 


The economies of this case are shown 
in Figure 5, in 
number level of the finished gasoline 


is 92. Here. again, the cost of produc- 


which the octane- 


ing gasoline is plotted against the clear 


reformate. Only two 


octane-number 
curves are shown, for the reason that 
it is not possible, without exceeding 
a limit of 3.0 ml TEL per gallon, to 
reach 92 octane number when the 300- 
100 F. stock is reformed. Referring to 
Figure 2. it will be noted that, even 
at 95 clear octane number for refor- 
mate, the octane number of the 10- 
pound RVP finished gasoline with } 
ml TEI per gallon produced from the 
100-100 FL fraction 91.5. It 
can be shown that, even at a severity 
of 100 clear 
possible to reach the 92 
this stock because the destruction of 
charge stock 
octane 
formate. From 
apparent that the minimum cost is in 


is only 


octane number, it is not 


level with 


counterbalances the in 
crease in number of the re 


Figure 5 it is again 


116 


t+ ASTM D Os 


2,092 
18.691 
3,090 
21,400 
23.628 
2.48 


4,937 


research method t FOE—fuel-oil equival 


of the highest- 
boiling, i.e., lowest-octane. charge stock 


curred by reforming 
with which the necessary octane rating 
can be achieved. In this particular case 
the minimum cost of 92-octane-number 
gasoline is $3.93 per barrel when a 
250-400 F. stock is reformed to an 89 
to 90 clear octane number. This gaso- 
line contains approximately two ml 
TEL per gallon. When the 205-400 F. 
material is reformed, a minimum cost 
of $3.96 per barrel is obtained when 
the reforming severity gives a refor- 
mate with an 85 clear octane number 
and the finished gasoline contains 1.4 
ml TEL per gallon. In the case where 
a different TEL content is imposed, it 
would be necessary either to increase 
reforming severity or to reform a 
wider boiling-range charge stock. For 
example, if the maximum permissible 
TEL content were 1.5 ml per gallon. 
then a 92 octane number could be 
reached by reforming the 250-400 F. 
material to 95 clear octane number or 
the 205-400 F. charge stock to 85 clear 
octane number. In either instance the 
cost would be approximately $3.96 per 
barrel. Faced this choice, the 
reasonable selection would probably 
be to install the larger capacity so as 
to handle the wide boiling-range ma- 
The producing 
with a 92 number 
shown on the basis of 
earnings, rather than This is 
illustrated in Figure 6. Here gasoline 
valued at both 11] and 12 
cents per gallon in order to show the 
Again it 
is evident that maximum earnings are 


with 


terial economics of 


gasoline octane 
can also be 
cost, 


has heen 


magnitude of the difference. 


reforming the narrower 
material. Maximum 


250-100 F 


obtained by 
boiling-range 


earnings for the charge 


ae! 


4\4 


occur at a clear octane number of 
about &9. whereas maximum earnings 
for the 205-400 F. cut are obtained at 
the 83 to 85 clear octane-number level. 

This case confirms the previous con- 
clusion that the octane number for a 
given finished gasoline can be reached 
most economically by reforming the 
lowest octane-number component pos- 
sible. It also illustrates the fact that, 
as the octane demand is increased or 
the permissible TEL content decreased. 
the Houdriformer charge boiling range 
must be include some 
lower-boiling higher octane-number 
components. A corollary advantage in 
reforming the narrowest-boiling stock 
is the fact that. for a fixed quantity 
of total straight-run naphtha, this rep- 
resents the least investment cost. 

It is evident from this study that 
there ‘combinations of 
charge-stock boiling range and re- 


increased to 


are many 
forming severity with which it is phys 
ically possible to attain a desired fin- 
ished gasoline octane-number level 
Only through an economic study. how- 
ever, is it possible to determine the 
optimum combination. It has been 
that it 


reform the lowest-octane, i.e., highest- 


shown is most economical to 
boiling. fraction of naphtha with 
which it is possible to reach the de- 


Not 


this represent the lowest total cost and 


sired octane number. only does 


highest earnings. but also the mini- 
mum capital cost. The factor which 
is most likely to compel lowering of 
the charge-stock initial boiling point 
is a higher octane-number demand or 
a limitation on the permissible quan- 
tity of tetraethyllead. 
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Figure 1. This 500-bpd pilot plant proved operability and efficiency of the process 


TCP Process Offers These Advantages 


® Lower investment cost than conventional static-bed percolation 


» Lower operating costs than hot contacting 


L. P. Evans, K. E. Magin, J. 1. Savoca and H. W. Shea, 


Socony-Vacuum Research and Development Laboratories 


Pauls , N. J 


THE DEVELOPMENT of the 
Thermofor continuous percolation 
(TCP) process provides the refiner 
with a modern, economical method 
for decolorizing lubricating oils and 
waxes. The process involves oil de- 
colorizing and clay washing in a con- 
tinuous counterllow system, clay dry- 
ing. and regeneration in a Thermofor 
clay-burning klin. Conventional per- 
colation clays are employed, and no 
naphtha dilution is necessary on heavy 
stocks. The essential features of the 
process have been tested in pilot-scale 
equipment and proved in a 500-barrel- 
per-day demonstration plant. The proc- 
ess has been engineered for com- 


mercial plants with a capacity up to under contract; and others are under 
8000 barrels per day. consideration. 

Performance data have been ob- Background 
tained on a variety of stocks. Product Lubricating oils are generally de 
vields, in barrels per ton of clay colorized by one of two methods: 
circulated. are about double those percolating through static beds of 
from conventional percolation atcom- granular clays such as fullers earth 
parable quality levels. Oil recovery or bauxite, or hot contacting with 
is higher because of efficient washing powdered activated clays. Most of the 
of spent clay. new decolorizing plants installed in 

The TCP process has a substantially — this country in recent years have been 
lower investment cost than conven of the hot-contact type because of the 
tional static-bed percolation, and has lower capital investment required. On 
a distinct advantage over hot con the other hand, the hot-contact process 
tacting because of lower operating involves higher clay consumption, 
costs. The first commercial TCP plant — greater oil loss, and a clay-disposal 
is nearing completion; a second is problem 
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In 1939 Socony-Vacuum introduced 
an improved method for regenerating 
per olation clays This was the 
Thermofor clay-burning kiln 
was developed at the Socony-Vacuun 
Research and Development Labora- 
tories, Paulsboro, N. J.. and was subse- 
quently installed by several oil com 
panies. The use of this kiln more than 
doubled the life of clays over previous 
methods of regeneration as a result of 
better temperature control Despite the 


whic h 


attendant reduction in operating cost, 
the overall economy of the percola- 
tion was not sufficiently im 
proved to overcome the lower invest 
ment cost of the hot-contact process, 
With the Thermofor clay-burning 
kiln as a “point of departure.” 
pursued development work on the 
other elements of the percolation proc 
continuous 


process 


Socony 


ess. The technique of 
countercurrent flow of granular solids 
and liquids was explored and applied 
to the percolation and clay-washing 
steps. A simple, continuous method of 
drying the washed clay also was de 
veloped, These were integrated into 
the Thermofor continuous percolation 
with marked reduction in both 
mvestment The 


process is designed to operate on con 


pro ss 


and operating 
ventional percolation clays in the 10 
to 6O-mesh size range, including baux 
ite and fullers earth. 

This is a brief review of the de 
velopment work on the TCP process, 
which extended through operation of 
a 500-bbl-per-day _ pilot plant, and 
describes in some detail the commer 
cial process design. Performance data 
on typical lubricating-oil stocks are 
included. Also presented are economic 
comparisons of TCP with hot contact 
ing and static percolation. 


A. Laboratory-Seale Studies 

Ihe initial laboratory studies on the 
rcr process were designed to estab 
lish practical conditions for percolat 
ing oil up through a descending col 
umn of clay, the clay being fed 
continuously at the top and withdrawn 
at the types of equip 
ment this work 


bottom Two 


were employed for 
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Figure 2. Laboratory continuous percolation 


tower 


The first type, used to study major 
process variables, consisted of several 
adiabatically heated columns ranging 
inches in diameter and 25 


up to 6 
(Figure 2). The second 


feet in height 
type comprised large-scale models in 
which the flow characteristics of the 
liquid and solids streams could be 
studied to develop data for commercial 
A pilot unit was 
clay-drying 


design (Figure 3) 
built to study the 
operation, 

The unfiltered oils used in this work 
included both solvent-refined and acid 


also 


TABLE 1 
Typical Properties of Unfiltered Lubricating Oils Used in Laboratory TCP Studies 


SAE 30 
Blend of 
Selvent 
Mid Refined 
Distillate 
and Bright 
Steck Stock 


Selvent 
Treated 


Continent 
Brigh: 


STOCK TYPE 


Ciravit 


learees API at 601 
Flash Point, Fahrenheit 


ty (Savbolt | 


\ tpee me 
At Woo} 
At 210 

\ we 

| 

Ne 

Carbon Residue 
by Wemght 


Ramsbottom 


118 


SAE 
Blend of 
Aeid- Selvent- 
Refined Acid-Treated Treated 
Distillate Naphthenic Mid 
and Bright Heavy Continent 
Stock Distillate Residuum 


Selvent- 
Rehned 
Naphthenic 

Distillate 





204 HA 20.5 


535 
5,180 
173 
53 
s 


treated lubricating-oil stocks as well 
as waxes. These stocks were typical of 
those processed in the conventional 
percolation plant in Socony-Vacuum’s 
Paulsboro refinery. Properties of these 
stocks are given in Table 1. 

The major process variables studied 
in the percolation step were: oil rate. 
column height, and clay In all 
cases clay rate was adjusted to pro- 


size. 


duce specification color. Parallel 
studies were made of the naphtha- 
washing step. Performance data were 
obtained on both fullers earth and 
bauxite. In order to appraise the re- 
sults of this investigation, comparative 
data static-bed 
percolation in both plant and labora- 


were developed for 


tory units. 
Percolation Step 

Oil rate: As oil through the 
percolation column is increased, a rate 
is reached above which the clay bed 
expands markedly. For efficient de- 
colorization, oil rate should be kept 
helow this point. where the bed is in 
compact form. This critical point is 
the viscosity of 


rate 


a function chiefly of 
the oil stream. with density and size of 
clay a minor factor. By adjusting oil- 
stream viscosity to five centipoises o1 
lower, oil-throughput rates of 10 to 20 
barrels per day per square foot of 
column can be obtained. This adjust- 
entirely by tem- 
need 


ment can be made 
perature. thus eliminating the 
for naphtha dilution. even on heavy 
stocks. Temperatures corresponding to 
a viscosity of five centipoises range 
from about 125 F. for transformer oils 
to 350 F. for heavy residual stocks 
Bed depth: When operation pro- 
ceeds at the above throughput rates. 
the yield of decolorized oil increases 
steadily as bed depth is increased up 
to about 10 feet. Beyond this point 
vield improves slightly and levels off 
at a bed depth of about 20 feet. 
Yields: When operation 
within the prescribed range of oil 
rate and bed depth. continuous count- 


proceeds 


ercurrent percolation gives about 10 
percent higher yields of decolorized 
oil (barrels per ton of clay through- 
put) than laboratory static-bed per- 
colation. (As pointed out later herein. 
the yield advantage is much greater 
on commercial-scale operations.) Ex- 
perimental data relating yield. oil 
rate, and bed depth are shown in 
Figure 4. 

Product quality: Lubricating-oil 
products prepared by continuous per- 
colation at higher temperature with- 
out naphtha dilution are comparable 
in quality to those from conventional 
percolation with naphtha dilution. 
This is shown by the data in Table 2. 


Microwaxes, and transformer and 
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turbine oils, also can be produced in 
satisfactory quality without the special 
precautions required for these stocks 
in conventional percolation. These 
products are generally sensitive with 
respect to properties other than color 
(such as odor. cast. and resistivity) 
For example. in the case of micro 
waxes this usually requires naphtha 
dilution and With 
transformer oils it is common practice 
to use fresh burned clay entirely—a 
very costly item. Data presented in 
Table 3 that. with continuous 
pere olation, it is possible to make both 


“equi 


clay segregation. 


shows 


types of products using only 
librium” clay and no dilution. 

Flow The flow studies spe 
cifie to the percolation step concerned 
intro 


studies: 


the problem of continuously 
ducing and withdrawing the clay and 
oil streams in the percolation column. 
The equipment sketched in Figure 5 
is typical of various flow models used 
in this study. the flow visible 
through transparent walls in the model. 
Following are some general observa 
which form the 


being 


tions from this study 
basis for the process design. 

(a) The top of the percolation col- 
umn should be designed to insure uni- 
form distribution of the fresh clay 
across the column with no carryover of 
clay. either by flota- 
tion. Entrainment of fine clay particles 
is minimized by providing a settling 
bed. Flotation of 
coarser particles is prevented by allow- 
ing the fresh (dry) clay stream to drop 
through confined quiescent sections in 
the upper half of this settling zone 
Complete de-aeration of the feed clay 
also takes place in this zone. The oil 
soaked clay 
the bed due to the upward oil velocity, 
which permits wide spacing of the clay 


entrainment or 


zone above the clay 


spreads rapidly across 


inlet pipes 





Clay FEED 


4 


—> 
O1L OUTLET 


O1L PHASE 





OrL-Clay 
prast 


_ dIsTalsuToR 
pox 


~ Cay 
DISCHARGE 


SPENT Clay 











Figure 3. Pilot percolation tower used for flow 
studies 


(b) The bottom of the column should 
he equipped with manifold systems for 
uniform oil distribution and clay with 
drawal. The drawoff system 
should operate with minimum down 
How of oil with the spent clay. A multi 


clay 


TABLE 2 


pipe arrangement is practical for this 
purpose. Suitable 
can be provided to control the rate of 
clay discharge from these pipes. Such 


mechanical means 


a system permits withdrawal of spent 


clay in a slurry containing not more 
than | volume of oil per volume of 
clay. 

Naphtha washing: The naphtha 
washing step is designed to recover 
the oil from the speni-clay slurry re 
directly from the percolator 


This step involves continuous counter 


ceived 


current flow of naphtha and clay in a 
column similar in general design to 
the percolator. A column height of 10 
feet with an enlarged settling zone at 
the the 
tower. A paraflinic naphtha of inter 
mediate (240 to 340 EF.) boiling range 
is preferred for this operation 

The 
with continuous countercurrent opera 
tion is better than with the static-bed 
laboratory 
L. These tests were 


top. is adequate for wash 


washing efficiency obtained 


process. This is shown by 
test data in Table 
made on a spent clay from percolating 
residual oil. The spent 
oo per 


a paraffinic 
mixture contained about 
cent of oil plus color bodies by weight 
The test 
usual operation at 


{ lay 


included the 
the end 


static washing 
steaming 
of the washing cycle. 

It will be that 
washing efficient 
of oil with little color-body 
from the clay. This oil can be recycled 
to the percolator with no penalty in 
overall The static operation 
gave 23 percent less recovery of re 


noted continuous 


eave very recovery 


removal 


vield. 


cycle oil, and a corresponding amount 
of “steamings.” the latter is a very 
dark oil suitable only for fuel-oil 
blending and, therefore, constitutes an 
actual net loss of lubricating oil prod 
uct. This proportion of the total oil in 
“steamings” in 


the clay degraded to 


Properties of Lubricating Oils Decolorized by Continuous (TCP) and Fixed-Bed Percolation 


SAE 30 Blend of SAE 30 Blend of 


Solvent-refined 
Naphtheni 
Distillate 


\cid-treated 
Naphthenn 
Heavy Distillate 


Solvent-refined Acid-refined 
Distillate and Distillate and 
Bright Stock Bright Stock 


Selvent-treated Mid 
Continent Bright 
FINISHED STOCK Stock 


Solvent-treated Mid 
TYPE OF Continent Residuum 
Statn Con Statin Con 
tinveus Bed 


Static Cen 
tinueus Bed 


Static Con 


Bed tinuous Bed 


Mate Cen 
tinuous 


Matic Con 
Bed tinuous Bed 


Method of Percolation tinuous 


Processing Data 

} 

Product rat 

Properties of Product Oil 
Gra r Al t 


Barrels of Oil per Ton of Clay 


Yields 
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the static process appears to be in the 
range of 15 to 25 for all 
stocks. The total oil ton of 
clay handled is thus about two to three 
times as high for static percolation as 


percent 


loss per 


for continuous percolation 

Clay drying: This step is required 
to effect the 
naphtha carried with the spent clay 
from the washing step. The experi- 
mental equipment used for this study 


complete removal of 


(Figure 5) comprises a simple tank 
equipped with steam-heating coils. The 
wet clay is charged continuously into 
the tank, and it disperses into a bed 
which is agitated by a small amount 
of steam or flue gas entering at the 
bottom. Sufficient heat is supplied by 
the coils to flash off the naphtha and 
permit continuous withdrawal of dry 
clay from the top of the bed. Heat 
transfer rates up to 6000 Btu per hour 
per square foot of coil surface were 
found to be practical for this opera 
tion, using 160-pound steam in the 
coils. This unit operated satisfactorily 


TABLE 3 


Quality of Microwax and Transformer Oil Produced by TCP 


Processing 


at clay throughput rates up to 10 tons 
per day 

The from the drier 
moisture-free because of the tempera- 
ture (350 to 400 F.) in the bed. By 
contrast, the steamed clay obtained in 
conventional percolation usually con- 
tains 10 to 12 percent moisture. This 
moisture has a tendency to deactivate 
the clay. 


B. 500-Bbl-Per-Day Pilot Plant 

The promising results obtained in 
the laboratory-scale investigation led 
to extensive engineering and economic 
studies to appraise the commercial po- 
tentialities of the process. These studies 
in turn led to the final phase in the 
development program, viz., the con- 
struction and operation of a 500-bar- 
rel-per-day moving-bed pilot plant. 
This unit was installed at Socony- 
Vacuum’s Paulsboro refinery, adjacent 
to its conventional percolation plant. 

The purpose of this phase of the 


( lay emerges 


program was to demonstrate both the 


(Charge Oil 


operability and efficiency of the proc- 
ess on a substantial scale. It was con- 
sidered adequate to limit the investiga- 
tion to the percolation step, inasmuch 
as the washing step in the continuous 
process is similar in principle. The 
continuous drying step was also omit- 
ted in this setup because of the scale 
of the pilot plant previously described 
and the simplicity of the operation. 


Equipment 

The experimental section of the unit 
consisted of a percolation tower about 
& feet in diameter and 20 feet high. 
Auxiliary equipment was provided for 
supplying regenerated clay and charge- 
oil streams from the refinery filter 
plant and returning the spent-clay and 
product streams to the plant. The ex- 
perimental setup is shown in the flow 
diagram in Figure 1. 
Charge Stocks 

The charge stocks used were those 
available in sufficient quantity in the 
refinery schedule during the test period 


TABLE 4 


Oil Recovery in Naphtha-Washing Step—Continuous vs. Static-Bed 


Operation 


Solvent-treated Mid Continent Residuum; ASTM Color, 7—Cley: 


Microwax Transformer Oil 


Equilibrium 30- to 60-Mesh Fullers Earth) 


Deswed 
Properties 


Product 


Tce 


Desired 
Properties 


TCP 
Product 





Yield, barrels of oi! per ton of clay* 

Percolation temperature, Fabrenhet 

Product Properties 

Gravity, Degree API at 60 F 

(Saybolt Universal), at 210 F 

dor, ASTM 

Needle Penetration at 77 F 

(ast 

Odor 

General Electric Bomb Sludge, percent by 
Weight 

Sludge Accumulatio 
per 14 Days 

at 185 F, 


percent by Weight 


Resistivity hms per centimeter 


tumes 10'* 


* TCP percolations conducted on equilibrium clay 


TABLE 5 


41 
we) 


34.6 


45.1 
130 


28.5 
33. 
i 


Continuous Static 


Volume of Wash Naphtha, per vol. of clay* 1.0 1.0 


7 ASTM 
Color 


ASTM» 


Percent Color Percent 





Recovered (hi* 
Steamings 


AR & 65 8 
21 Very dark 


Color Bodies and Non-recoverable Oil 12 14 


100 100 


* Drained clay from either process, as charged to washing, retained oil about equal to the 
weight of the dry clay 


TABLE 6 


Economics of TCP, Hot-Contacting, and Static-Bed Percolation for 
Finishing 3000 Barrels Per Day of Mid Continent Lubricating Oils 


and Waxes 


Thermofor 


Operating Data on Three Typical Stocks Processed in 500-Barrel- 
Per-Day Pilot Plant 


INVESTMENT 


Continuous 
Percolation 


Het 
Contacting 


Static-Bed 
Percolation 


TCP Minus 
Hot 


Contacting 


SAE 30 
Mid Continent 
Distillate 
Viscosity 
Say bolt 
Universal 
at 2107 
65 See 


STOCK 


30 to 60-Mesh 
Fullers Earth 
tqubbnam 


VIFLDS: Barre 
rcr 
Laborator 
Plant stat 

Ratio of Yields 
rcPt 


Selvent-treated Solvent-treated 


Mid Continent 
Bright Stock 
Viscosity 
Saybolt 
Universal 
at 210F 
145 Sec 


30 to 60-Mesh 
Fullers Earth 
Fresh Burned 


Mid Continent 
Bright Stock 
Viscosity 
Saybelt 
Universal 
at 210 F 
95 Sec 


15 to 30-Mesh 
Fallers Earth 
No. | Burned 
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They included two bright stocks and 
one heavy neutral stock. For conven- 
ience, these stocks were percolated in 
naphtha solution, paralleling the filter- 
plant operation. Throughput rates 
ranged from 225 to 1250 barrels per 
day of solution. Individual runs ex- 
tended over 10-day periods. Labora- 
tory static percolations were made 
using the same oil and clay to check 
the efficiency of the 500-barrel-per- 
day runs. Pertinent operating and 
yield data from typical runs on these 
stocks are shown in Table 5. 


Vie lds 

As noted in Table 5, the product-oil 
yields (barrels per ton of clay) from 
the 500-barrel-per-day unit were about 
10 percent higher than from labora- 
tory static percolation. This checks the 
efficiency found in laboratory continu- 
ous percolation, and demonstrates that 
no efficiency is lost in enlarging the 
scale of the continuous process. The 
commercial static percolation yields, 
however, are lower by a factor of two 
to three. The quality of the products 
from the continuous operations was 
identical to that of the refinery prod- 
ucts in all respects. 


Performance 

The 500-barrel-per-day unit 
ated satisfactorily as designed. Such 
essential factors as fines carryover, oil 
and clay distribution, and spent-clay 
withdrawal were carefully checked. On 
the basis of this work, continuous per- 
colation towers of any size can be de- 
signed with confidence. 


Process and Mechanical Design 
Of Commercial Units 

4 TCP unit may be divided into a 
percolation section, a naphtha-wash 
section, and a regeneration section. 
rhe percolation section includes a de- 
colorizing tower and its auxiliary 
equipment for feeding and withdraw- 
ing oil and clay. The naphtha-wash 
section wash with 
its auxiliary equipment, and a clay 
drier. The regeneration con- 
sists of a Thermofor clay-burning kiln, 
and the elevators and conveyors for 
transporting the clay. 

A schematic flow diagram for a com- 
mercial TCP unit is shown in Figure 
6. The process steps will be described 
using this diagram as a reference. 
Oil Percolation 

The to be decolorized is pre- 
heated and introduced into the bottom 
of the percolation tower through a 
multi-nozzle distributor. The product 
oil is taken overhead through a blotter 
press to remove traces of entrained 
it is cooled: and it is then sent 


includes a tower, 


section 


oil 


clay: 
to storage. 

Regenerated clay from the kiln is 
fed into the top of the percolator and 
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Figure 4. Effect of oil rate and bed depth on yield 


distributed the cross-section of 
the tower through a number of feed 
legs. The clay falls through the oil in 
the settling zone, and merges with the 
clay bed. The rate of clay feed is ad- 
justed to give the desired product color. 
The spent clay is withdrawn from the 
bottom of the percolator through a 
multi-pipe drawoff system. The draw- 
off rate is controlled automatically to 
maintain a constant bed level in the 
percolator. About an equal volume of 
oil is discharged from the tower with 
the spent clay. 


over 


Clay Washing for Oil Recovery 

The spent-clay stream from the per 
colator drops into the top of the wash 
tower, and the spent clay is washed 
countercurrently with naphtha in an 
operation similar to the percolation 
step. The naphtha-oil solution taken 
overhead is charged to a_ stripper 
where the naphtha and oil are sepa 
rated. Stripped oil is recycled to the 
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Figure 5. Clay-drier pilot plant 
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percolator with the fresh feed, and 
the naphtha is returned to the wash 
system. A portion of the wash-tower 
overhead stream may be cooled and 
recycled, if necessary, to prevent boil 
ing of naphtha by contact with the 
hot oil-clay slurry in the top of the 
wash tower. The control of bed level 
in the wash tower is similar to that in 


the percolator. 


Drying and Regeneration 

of Spent ( lay 

The washed clay, containing 
naphtha, enters a drier of the type pre 
viously described, from which dry 
clay free of naphtha is withdrawn con- 
tinuously. The naphtha vapor from 
this drier is condensed and recycled 
to the washing system. The dry spent 


some 


clay is regenerated in a conventional 


Thermofor clay-burning kiln 


Block Operation 
The process has good flexibility for 


processing several stocks in the same 
Pilot-plant experience demon 
strates that, by proper scheduling of 
stocks, it is possible in most cases to 
eliminate slop-oil cuts during change 


unit. 


over periods. In some cases the per 
colation and washing sections may be 
divided into two or more small units 
rather than one large one. Such divi 
sion is desirable when a large variety 
of stocks is processed, particularly 
special stocks such as waxes which in 
small volumes or 
sensitive to con- 


volve_ relatively 
which are extremely 
tamination. In such a plant a common 
drier and kiln would still be used. 


Economics of the TCP Process 

The economics presented in Table 6 
are based upon extensive plant experi 
ence with static-bed percolation and 
hot contacting, and upon pilot-plant 
evaluations and semi-commercial plant 
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Figure 6. Flow diagram for a commercial TCP unit 


with the TCP 


operating 
obviously, 


experience 
process. These economics, 
will vary 


but they are believed to be representa 


from location to location, 


tive and illustrative of what can be 


expected. As explained in Table 6, the 


total investment costs indicated for the 


three processes do not include such 


items as tankage, utilities facilities. 


and certain other off-site requirements 


for a completely new installation 
which are assumed to be the same for 
the three cases presented, This assump- 
tion would be substantially valid also 
in the case of a replacement project 
wherein a new TCP unit would be in- 
stalled and an existing hot-contacting 
plant retired. The operating costs tabu- 
lated 


wou Id he 


include all of the costs which 


variable from process to 


process, but they do not include items 
of direct operating costs, such as lab- 
oratory expense, pumping and gaging, 
clerical, technical and engineering ex- 
pense, and other small expenses which 
are assumed to be common to the 
three cases. 

The economic comparison of the 
TCP. hot-contacting. static - bed 
processes for decolorizing 3000 bar- 
rels per day of Mid Continent lubri- 
cating oils and waxes presented in 
Table 6 indicates that the initial in- 
vestment required for a TCP plant is 
about 20 percent higher than the cost 
of a modern hot-contacting unit with a 
precoat filter. Nevertheless, the incre 
mental investment of approximately 
$150.000 will be paid out in less than 
the reduction 


and 


one year after taxes by 
in operating costs and lubricating-oil 
loss. 

The Tf P process shows a very large 
over statie-hed 


economu advantage 


percolation because of the very high 


investment requirement and the higher 
operating cost for the latter. 
Inasmuch as the large majority of 
lubricating-oil manufacturers employ 
hot contacting. the economics of in- 
stalling a new TCP unit in place of an 
existing hot-contacting unit will be of 
interest. especially in the case where 
the hot-contacting unit does not em 
hody the modern precoat filtration o1 
may otherwise be obsolescent. In this 
case an economic computation similar 
to that Table 6 


that a TCP unit installed in place of 


shown on indicates 
an existing hot-contacting plant can. 
under some conditions, be paid out in 
less than four years by virtue of re 


duced operating costs and increased 


lubricating-oil recovery. 

Similarly. the conversion of even a 
modern static-bed percolation unit to 
continuous percolation will pay out in 
Shorter 


for the conversion of 


less than four vears. pavouts 
are indicated 
efficient static-bed 


older. less opera- 


tions. 


Commercial Program 
As of 2100-barrel 
per-day being built at 
}000-barrel 


this writing. a 
rcPe 


Coryton, England. and a 


unit is 


per-day plant has been licensed for 
in Holland. The 


was awarded the contracts 


erection Lummus 


Company 
for these plants. Numerous other TCP 
projects are under consideration. 
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Figure 2. Joint strength improved by threading 


Explosion-Proof Equipment Is Here to Stay 


These are practical hints on the design, application, 


operation and maintenance of this vital component 


R. P. Northup, 


AS A MANUFACTURER, our prob- 
lem is design of explosion-proof equip- 
ment. Your problem in the petroleum 
industry is application. Your knowl 
edge of equipment is frequently more 
important than ours because you must 
know about design to be able to select 
the devices which will do the job safely 
with a minimum of maintenance. 

Every engineer who designs an elec- 
trical installation many prob- 
lems. Primarily, he cannot compromise 
with safety. He must use the right 
equipment to do the job and avoid 
costly makeshifts. With few exceptions, 
there is no need to take chances. Ex- 
plosion-proof equipment is available 
to make a complete and safe electrical 
installation. Three 


faces 


important consid- 


erations are: 


l present n as Design and Apy 
yn f Exy sion of Equipment was at 
18th Mid-Year meeting of the API Divis 
fining New Yor May 11 


1) Responsibility. 
2) Conditions of operation: 

a) Maintenance procedures 

b) Corrosive conditions, 

3) Cost of special arrangements of 
equipment compared to cost of 
explosion-proof equipment. 

Responsibility of all concerned is 

clearly defined in Sect, 5002 of The 
Vational Electrical Code. The first 
paragraph reads as follows: 


precaution: The intent of thi 
to require a tort 
equipment ind of 


Insure 


ot constructior 
installation that wall 


safe performance under conditions 
use | mamtenat here 


That paragraph is important: Equal 
responsibility for safety of personnel 
and protection of property is assigned 
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to the manufacturer of equipment, the 
installer, the inspector, and the user. 

Design of ex plosion-proof equip 
ment is guided by general rules es 
tablished by the Underwriters’ Lab 
oratories, Inc. and The National Flec- 
trical Code requirements. Both of these 
rules are minimum standards, and 
much latitude is permitted. The de 
signer uses several methods to make 
any item safe for various conditions 
of operation. 

Basically, explosion-proof equip- 
ment must provide three things: 


® Strength. 


® Joints which will not pass flame 
or hot gases. 
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® Cool operation to prevent ignition 
of surrounding atmosphere 

Phe code defines an explosion proof 

case as one which is capable of with 





HOT 
FLAMING 
GAS 


Figure 3. Flat joint produced by accurate 
machining 

standing an explosion ol a specified 
gas or vapor which may occur within 
it, and of preventing the ignition of 
the specified gas or vapor surrounding 
the enclosure by sparks, 
explosions of the gas or vapor within 

Figure | illustrates this requirement 
When it occurs inside a rectangular 
enclosure, an explosion exerts pressure 
The enclosure tends 


lasl 
flashes, of 


in all directions. 
to be forced into the shape of an 
ultimately, into a sphere 
Stresses are set up in the corners and 


ellipse or, 


on the side walls which are directly 
opposite each other. We find tension 
on the inside of each corner, and com 
pression on the outside. Complete re 
versal of forces causes tension on the 
outside of the side wall and compres 
sion inside, 

These forces increase tremendously 
as the size of the enclosure increases 
Explosive pressures exerted on the side 
walls tend to break the enclosure at 
Accordingly, we find that 
must 


the corners. 


larger rectangular enclosures 
have the corners built up to provide 
the strength necessary to resist this 
breaking action. 

The obvious answer to this problem 
is to produce designs which will utilize 
more effectively the strength of the 
metal. That is why find many 
cylindrical or partly spherical explo 
fittings. If an 


were a perfect sphere, explosive forces 


you 
sion prool 


occurring within it would create ten 
sion in the side walls, and all forces 
would be exactly balanced, The nature 
of electrical equipment makes a spher- 
ical housing impracticable. However. 


much can be done to reduce weight 
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enclosure 


and, in turn, reduce installation cost, 
if cylindrical enclosures are designed 
or if rectangular enclosures are modi- 
fied so that they can use elliptical 
sections, 

The next consideration is the design 
of joints which will not pass flame or 
There are generally 
recognized joint constructions. 

Figure 2 illustrates a threated joint 


hot gases. two 


Threaded construction of covers and 
other removable parts is logical. The 
code specifies that explosion-proof in- 
stallations shall be wired in rigid 


conduit with five ful! threads engaged 


it couplings and hubs of fittings. The 


same five-thread engagement produces 
a safe, flame-arresting joint between 
a cover and body. Here is how it 
works: 

When an explosion occurs inside 
the case, the flame and hot gases are 
forced to the outside. Passing through 
the threaded joint, the flame and hot 
gases must travel over the hills and 
valleys of the thread. In addition, the 
cover is forced outward from the body. 
thus locking the threads at the top. 
Accordingly, the flame must also travel 
around and around the As a 
result, the path to the outside is very 
long. 


cover, 


The threaded joints have many ad 
vantages. First and foremost, they are 
not easily damaged. The Underwriters’ 
Laboratories, Inc., says that five full 
threads engaged make a safe joint for 
Class I, and D hazardous 
areas. On threaded-joint units you will 
find that there are always six or seven 
threads. If a cover is dropped and one 
thread damaged, it is easily corrected 
with a three-cornered file. One can be 
assured that, if a cover can be installed 


Groups ( 


in a unit, a safe and flametight joint 
will result. If a threaded joint cover 
is left slightly loose. the joint is still 
safe and flametight. The practice of 
leaving covers loose on explosion- 
proof bodies is not recommended be- 
cause vibration could easily remove 
the covers. 

Figure 3 illustrates the second com- 
monly used explosion-proof joint. It 
is a flat joint. which is produced by 
accurate grinding or accurate machin- 
ing of the surface of the cover and the 
body. The flat joint works in a manner 
similar to the threaded joint. The two 
surfaces are bolted together 
and, as flame and hot gases are forced 
through the narrow opening, they are 


mass of metal of the 


closely 


cooled by the 
body and cover. and only cool gas can 
get out, Extreme care must be exer 
cised in the use of ground joint equip- 
ment to assure that all screws 
are tight and that no foreign matter 
is introduced between the cover and 
the body. On typical small explosion 


cover; 


Figure 4. Cutaway of typical lighting fixture 


proof devices the Underwriters’ Lab- 
oratories, Inc., specify a maximum 
clearance of 0.0015 inch between the 
body and the cover that is much thin- 
ner than a A small 
particle of foreign matter between the 
body will hold the joint 
wide enough to pass flame. A 
loose the same 
thing. A cover which has been dropped 
and damaged during installation can 
also be unsafe. 

Figure 4 illustrates a_ typical 
explosion-proof lighting fixture. Obvi- 
ously it is that a device 
which produces heat in its normal op 
eration must be in such a 
manner as to assure that the external 


cigarette paper. 


cover and 
open 
will do 


cover screw 


necessary 
enclosed 


surfaces are maintained below the ig- 
nition temperature of flammable vapor 
or gas which may be in the atmos- 
phere. A lighting fixture is a typical 
heating device. The external tempera- 
tures are controlled by extensive ra- 
diating surfaces which dissipate the 
heat of the lamp evenly and protect 
against temperature concentrations 
which would be dangerous. 

The lighting fixture also gives us an 
other re- 
note the 


opportunity to review the 
quirements, First. we 
strength of the cast and _ the 
strength of the The 


explosion-proof, impact-resisting, heat 


can 
parts 
glass globe. 
resisting glassware used in this fixture 
(Figure 4) is designed to withstand 
the explosion pressure encountered 
when an explosion occurs in the lamp 
chamber. In fact. to meet Underwriters’ 
Laboratories, Inc., requirements of a 
1-to-1 factor of safety. this fixture, as 
well as any other explosion-proof en- 
closure, must stand a hydrostatic pres 
sure of four times the explosion pres- 
sure determined by actual test. The 
explosion pressure in this typical 150 
watt fixture is approximately 80 psi: 
four times that is 320 psi. There are 
approximately 16 square inches in the 
area across the top of the globe, which 
means that on hydrostatic test there is 
a force of more than 5000 pounds 
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Illustration of the three basic re- 
quirements for sealing. 


Figure 5. 


which tends to break the globe out of 
the globe holder. 

The construction of this lighting fix- 
ture also shows the use of threaded 
and ground joints. Threaded joints are 
used for all metal-to-metal openings, 
and a factory-assembled ground joint 
is used between the globe and the 
globe holder. This is done because it 
is impractical to thread glassware, and 
the flat joint is factory-assembled so it 
will never be necessary to open it in 
the field. This provides full safety so 
that the will not become 
chipped or otherwise damaged during 


elassware 


relamping. 

The real problem in any explosion 
proof installation is to assure that all 
equipment is as safe as possible when 
originally installed, and that it is of a 
type which will maintain the maximum 
safety throughout the life of the instal- 
lation. An explosion-proof installation 
which has been allowed to deteriorate 
is similar to a lapsed insurance policy. 
It may be nice to look at, but it has no 
value when it is needed. 

Maintenance procedures are of pri 
mary importance in determining the 
class of equipment necessary for safety. 
Many items which are entirely safe for 
use in a clean, well-maintained loca- 
tion, such as a hospital operating 
room, would have little or no value in 
a refinery or in the corrosive locations 
of a chemical plant. Corrosive condi- 
tions determine the selection of metals. 
Under practically all normal operat- 
ing conditions standard metals fur- 
nished by reputable manufacturers are 
satisfactory if normal maintenarfce is 
observed. There are conditions which 
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require special metals so as to provide 
reasonable protection. For example, in 
some areas the corrosive fumes will 
cause aluminum to deteriorate and lose 
its strength. In other areas aluminum 
is the only metal which will meet the 
requirements of the installation. 

We strongly recommend the use of 
threaded-joint explosion-proof equip- 
ment, As with any other metal parts 
which move together, maintenance is 
required. With threaded joints it is 
only necessary to keep the threads 
clean and well lubricated, If this is 
done, safe operation can be assured 
with a minimum of maintenance or 
installation expense. If the operations 
required to remove a large threaded 
explosion-proof cover are contrasted 
with the operations involved in remov- 
ing a large bolted cover, a realistic 
idea of the relative cost of installation 
and maintenance can be obtained. 

Several large rectangular explosion- 
proof enclosures have as many as 40 
or 50 bolts to hold the cover in place. 
To make a safe assembly of the cover 
and body, each bolt must be tightened 
evenly and thoroughly. One or more 
bolts can easily permit the 
passage of flame and cancel out the 
entire value of the explosion-proof 
installation. 

Ground-joint construction is neces- 
sary for certain types of equipment, 
and for certain sizes and shape of en- 
closures. Maintenance procedures must 
be very carefully regulated. Ground 


loose 


joint devices should always be thor- 
oughly cleaned when the parts are 
assembled. If corrosion products have 
accumulated which cannot be removed 
with light cleaning solvents, the parts 
should be discarded and replaced. 
Each bolt which attaches the cover to 
the body should be tightened evenly, 
just as one would tighten the head of 
a motor in an automobile, Approxi- 
mately equal torque should be applied 
in tightening all bolts so as to avoid 
warping the cover. 

It is well to apply a film of light oil 
to both surfaces of the cover and body 
before these are assembled, Also. each 
time the cover is removed, this oil 
should be wiped away in order to re- 
move any dirt which may have col- 
lected. Before re-assembly of the cover. 
clean oil should be applied. 

On ground-joint equipment care 
should be taken to use only the bolts 
and other parts provided by the manu- 
facturer. In many instances high- 
strength screws or bolts are used in 
order to avoid the possibility of 
stretching under the force of the inter- 
nal explosion. 

Actually an explosion-proof instal- 
lation is very similar to a conduit in- 
stallation in ordinary locations. The 
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Schematic illustration 
buildup in long conduits. 


Figure 6. pressure 


only real difference is the correct se- 
lection of explosion-proof equipment, 
plus one major feature. Section S015 
of the electrical code sets up require- 
ments for sealing. When we recognize 
that a conduit system provides a pas 
sageway for the movement or collec 
tion of flammable mixtures of vapor 
and air, we have one of the major rea- 
sons for sealings. The second reason 
is the of confining explo 
sions to enclosures which are designed 
to handle them. 

There are three basic requirements 
for sealing which illustrated in 
Figure 5, The first is to seal all con- 
duit runs adjacent to and as close as 
practicable to any enclosure of an 
arcing, heating, or sparking device of 
any type. The second requirement is 
to seal hazardous and non- 
hazardous atmospheres, These seals 
can be located on either side of the 
partition or other dividing line be- 
tween the hazardous and non-hazardous 
atmosphere; but there should be no 
coupling, union, or other fitting be- 
tween the seal and the point of exit 
from the hazardous atmosphere. The 
sealing fitting must be designed to 
prevent the entrance of flammable mix- 
tures into the conduit system between 
the seal and the non-hazardous area 


necessity 


between 


The third requirement for sealing 
applies only in conduits which are two 
inches in size or larger. Here we find 
that sealing is required adjacent to 
terminal or connection boxes, such as 
motor terminals or junctions in which 
splices are made. 

These sealing requirements are logi 
cal, The first and greatest hazard in all 
electrical equipment results from the 
device which creates an are due to its 
normal operation. Therefore, we seal 
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all conduits entering such a device 
The second hazard is a lighting fixture 
or other he ating device, and here we 
find that the Labora 
tories standards for construction of the 


a built-in fae 


Underwriters’ 


lighting fixture specify 
tory seal between the lamp compart 
ment and the The 
third hazard. in order of degree. is a 
terminal or splice connection which 


wiring chamber 


may fail because it has become loos 
ened, because it has collected moisture. 
or because of other common insulation 
failures 


Requirements for sealing of con 


duits which are two inches in size or 
larger are designed to protect against 
the phenomenon known as “pressure 
piling.” In larger conduits there is a 
considerable amount of free space he 
and the inside 
When the latter 


a flammable mix 
the ex 


tween the conductors 
walls of the conduit 
hecomes filled with 
ture and is ignited at one end 
plosive forces travel through this con 
duit in successive waves: each wave 
precompresses the mixture ahead of it. 
and this results in an explosion of 
vreatet The limitation is 


the friction created by the 


force only 
side walls 
illus 


conductors, Figure 6 


schematically the 


and the 
trates possible 
buildup of pressure through long con 
duit runs. Without seals to limit these 
runs at terminal boxes and similar en 
possible that 


pressures would exceed the ability of 


closures, it is entirely 
the enclosures to withstand the force 

Many discussions concern the possi 
bility of installing non-explosion-proof 
equipment adjacent to hazardous loca- 
tions, but far enough removed to as- 
It is our opinion that such 
should be entirely 


economics. If it is 


sure safety 
discussions hased 
on a matter of 


merely necessary to run. circuits 
through a wall to find a nen-hazardous 
location, it is probable that the instal 
lation of non-explosion-proof equip- 
hazardous area 
and fre 
course, the 


outside of the 
economical 
quently safe. Of 
safety depends entirely upon the qual- 


ment 
“ ill he more 


just as 


ity of the seals which isolate the non 
explosion-proof equipment from the 
hazardous area. Here one has to de 
pend entirely on the workmanship of 
the pourneymen who install these seals 

In extensive installations where the 
equipment must be moved a considera 
ble distance from the hazardous area 
in order to find a safe location, one 
frequently finds that the cost of con 
duit and wire to carry the circuits for 
the distance involved more than offsets 
the difference in cost between explosion 
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proof equipment and non-explosion- 
prool equipment. 

As a typical case: In a check with 
several qualified industrial contractors 
we found that. on the average, these 
contractors estimate the cost of 1l-inch 
conduit. equipped with three No. 8 
conductors, at from $.81 to $1.19 per 
foot, depending upon such factors as 
and labor 


the type of construction 


costs. At an average estimated cost of 
$1 per foot, every 100 feet would cost 
$100, Disregarding the cost of such 
items as extra fittings and 
Condulets. we might well consider this 
conduit run as serving a Size 2 motor 
starter. In most installations, separa- 
tion of the motor and its starter will 
require additional conduit runs. A 
2 explosion-proof motor starter 
$140. A Size 2 


non-ex plosion-proof 


sealing 


s17e 
costs approximately 
NEMA Type-l 
motor starter costs $46, Thus it can be 
seen that this difference in cost is off- 
set by a run of only 94 feet of 1-ineh 
conduit with three No. 8 conductors. 

If the installation is out-of-doors 
and a NEMA Type-lV starter is used 
in the non-hazardous area. the saving 
is only $58. which is equal to 58 feet 
of l-inch conduit. The comparison be- 
comes more favorable for explosion- 


proof equipment in those instances 
where it is necessary to run both load 
and circuits to a remotely lo- 
cated starter 

In this have 


posely overlooked the additional costs 


power 


comparison we pur- 
of longer control circuit runs. the need 
for a disconnect switch within sight of 
the motor. or the common practice of 
building special enclosures for non- 
explosion-proof equipment located out- 
side of the hazardous area 

In general. we do not believe that 
the separation of the starter and motor 
by more than 35 feet is economically 
practical ideal circuit- 
layout conditions prevail. 

All of this 
only to the installation 
that. in many 
operation results when control equip- 


except when 


consideration 
It is obvious 


applies 
instances. efficiency of 


ment is located adjacent to the motors 
whi h are being controlled, and when 
things as combination starters 
with built-in 


circuit breakers provide further econo 


such 
disconnect switches or 
mies in installation and operation 

The same type of comparison may 
an explosion-proof 


he made between 


and a non-explosion-proof lighting 
panel 

The difference in cost is not simply 
the cost of the material, The real con 
sideration is the final installed cost. 
including all of the cireuit runs which 
may be necessary if the equipment is 
moved a distance away from the load 
Particularly in the 


which it controls 


case of the explosion-proof lighting 
panel, it is frequently possible to lo- 
cate the panel close to the lighting 
load and to use the panel for local con- 
trol of these lights. This avoids the 
cost of installing explosion-proof 
switches in the lighted area. An 
explosion-proof lighting switch in- 
stalled with the neces. ary sealing costs 
about two-thirds as much as a circuit 
in an explosion-proof panel. Here 
again it will that. if a safe 
is close to the hazardous area, 


be seen 
area 
economy will result from the installa- 
a non-explosion-proof panel. 
However. we may estimate that. if the 
safe area is 50 feet or more from the 
hazardous area, economy will usually 
result from the installation of the 
explosion-proof panel right in the 
lighted area and from its use for con 
trol of the lighting. 

In all of these cases where the equip- 
ment is installed outside of the hazard- 
ous area, we cannot stress too strongly 


tion of 


the need for careful supervision and 
frequent inspection of the seals which 
isolate the non-ex plosion-proof equip- 
ment from the hazardous area, From 
our personal inspection of plants 
around the country we have come to 
realize that approximately 50 percent 
of the installed fittings are 
either empty or improperly filled. Sev- 
eral have resulted directly 
from flammable vapors which leaked 
through seals which had been improp- 
Fatalities usually result 
when an explosion occurs in manually- 


sealing 


erly made. 


operated non-explosion-proof panel 
boards. and in motor-control or circuit- 
breaker units 


Conclusion 


substitute for 
crew of any 


Economy is a 
safety. The operating 
plant is dependent upon the engineer- 


poor 


ing force to provide it with equipment 
which not only will work. but which 
will work properly, and which will 
protect the lives of the crew as well as 
the property of the owner. Unless con- 
ditions are such that explosion-proof 
equipment simply cannot be obtained, 
we highly recommend that the entire 
job be performed with a completely 
explosion-proof installation. The 
equipment selected should be such that 
it will work satisfactorily under all 
conditions, whether the installation is 
indoors or out-of-doors, whether in a 
corrosive or non-corrosive atmosphere. 
and whether maintenance is expected 
to be first-quality or not, 
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Figure 1. Condition of motors at end of 5-year test period 


Are You Lubricating Motors Properly ? 


Extensive tests reveal these maintenance secrets: 


® Lubricate only once each three years 


® Sealed bearing-housings are best 


® High quality grease is a Must 


® Motor speed is highly critical 


Frank H. Walker, Jr. and William J. O’Meara 


The Atlantic Refining Company, 
Philadelphia 


THE POPULAR subject of motor 
maintenance has been explored, ex- 
posed, and expounded to a greater de- 
gree over the past decade by engineers 
and non-engineers in all walks of life 
than possibly any other single techni- 
cal topic. Without exception, the motor 
manufacturer and people connected 
with maintenance by means of various 
forms of literature are ready and will- 
ing at all times to furnish information 
relative to how motors should be 
maintained. 

Much of this information has been 
published many times and presented 
styles, The 


yp rence of people in service and re 


in numerous general ex- 
pair work, however. indicates the ne- 
cessity for constant repetition in the 
satisfactory 
The only other means 
effective. but unfortu- 
drastic. are the failures 


selling of maintenance 
procedures. 
proven more 
nately more 
we can look back on. It is our feeling 
that this widely distributed type of 
reasonably good 


information does a 


job in acquainting all of us with the 


Vay, 195 3 


accepted methods and means for prop- 
erly maintaining motors. It establishes 
which we can work in 
most 


a base from 


making an evaluation of eco- 
nomical maintenance procedures. 
recom. 


The shortcomings of such 


mendations are recognized, however. 
in that they are based on conditions of 
tests which are apt to he considerably 
apart from those existing in petroleum 
refineries, where ambient conditions 
will vary depending on location of 
and within the refineries. This, coupled 
with the varying degree of conserva 
tism among manufacturers, 


had better run our own tests 


convinced 
us that we 
and draw conclusions therefrom. 

We have believed for a number of 
years that 
of motor lubrication practices could be 
made through maximum utilization of 
existing bearing construction and lu- 


considerable advancement 


bricants, without waiting for bearing 
design changes and lubricant improve- 
ment. To this end various test programs 
were initiated, one of which will be 
discussed in detail in this paper 


1 Gulf Publishing Company Publication 


The most attractive field in which a 
long-term test could be applied, from 
the standpoint of obtaining fairly con- 
clusive data at minimum risk of such 
tests’ being responsible for motor fail 
ures and consequent process outages, 
appeared to be with the smaller two- 
pole motors of 25 horsepower and less. 
Motors in this 
numerous in refinery operations than 
taking a 


size range are more 


one might believe without 
second look. 

At Atlantic’s Point Breeze refinery, 
in Philadelphia, this particular horse 
power range represents 85 percent of 
the total number of 2454 motors pres 
ently in operation, This figure does not 
take 
expansion now in which 
should more than double the total kilo- 
watt demand, but no marked deviation 
this 
ti ipated, 


into consideration the refinery 


progress, 


from percentage figure is an- 


MAINTENANCE / OPERATION 








Grease 


Close Running 
Grease Seal~_ | J 


Shaft 


Bearing 





md 


rae 


End Shield 


r 


Grease 


K \ Close Running 


| 
SMA Grease Seal 








Figure 2. Cutaway of pulley end ball bearing housing for smaller tri-clad motors. (Sketch courtesy 
General Electric Company) 


rhe recognized trend for most manu 
facturers toward grease-lubricated ball 
motors further suggested the 
of collecting long-term 
operating data on this type of motor 
construction, Our accepted 
practice for relubrication of motors of 


bearing 
possible value 


generally 
service 


time 
every 


these 
(24 hours per day) was, at the 
this 
six months 
schedule depending on other service 
Today the thinking on this 
some motor 
manufacturers are so-called 
prelubricated bearing construction with 
no means for and oth- 
ers, with conventional bearing design, 
relubrication at 
intervals for all 


sizes Operating in severe 


program was started, 
deviations from this 


once 


conditions. 
altered, as 
offering 


is somewhat 


relubrication : 


are recomine nding 
greatly increased 
types of duty. 

It is not the authors’ intent critically 
to analyze or offer any specific recom 
mendation regarding motor-bearing 
and by this we 
the entire bearing assembly 
lubrication facilities, We 
basis of our find- 


design mean design of 
with its 
wish merely 
to emphasize, on the 
ings, the feasibility of designing for 
extended 
to impress on the manufacturers how 
eadily they need by the 


industry in motors which 


relubrication intervals, and 
can meet the 
general for 
re designed for continuous operation 
with less and less attention required 
This is made doubly important by the 
fact that rapid growth of the 
leum industry has necessitated gearing 


petro 


the refineries’ mechanical forces to 


favor new installations and conver- 
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very probably at some sacrifice 
to the daily maintenance activities. 

Also, such an extension of lubrica- 
tion intervals makes feasible the elimi- 
nation of the familiar grease cups and 
fittings, thereby insuring the motors 
against either improper lubrication or 
over-lubrication which, if permitted. 
can cause considerable harm. 


sions, 


This has been proved definitely over 
past years, back to when we first ap- 
proached the problem of motor lubri- 
cation. At that time it general 
practice to go all out to make it con- 
venient for the operators and mainte- 
men to add more and more 
grease to the bearing reservoir. 
Whether it was by cup or gun, the re- 
when the motor was 
same. Usually 


was 


nance 


sult, as seen 


opened, was always the 


there would be more grease inside the 
stator enclosure than in the bearing 
housings. The bearings ran hotter be- 
cause they slid rather than rolled; and, 
consequently, in spite of the abun- 
dance of lubricant, would seize and 
fail. For many years we have substi- 
tuted plugs for grease fittings to elimi 
nate over-greasing. 

Today, with considerable 
brought about primarily through an 
advance of thinking rather than de- 
sign, the picture is completely changed. 
This thinking, or revised conception of 
motor-bearing lubrication, is rapidly 
becoming standard accepted practice. 
Unfortunately, however, we are reach- 
ing the limit with what we have, and 
look to improved lubricants and de- 
sign for further progress. 


progress 


Motor-Lubrication Test 
Conditions 


In cooperation with General Electric 
Company, from whom the motors used 
in this test were purchased, a program 
referred to as the “five-year test” (ap- 
proximately 40,000 hours of opera- 
tion) was inaugurated early in 1947. 
The purpose of this test was simply 
to learn whether standard grease- 
lubricated ball-bearing “off-the-shelf” 
motors of the size and speed previ- 
ously mentioned would operate con- 
tinuously without relubrication over 
five years. Originally 34 motors were 
involved. However, a concurrent test- 
ing of three other motors of similar 
sizes over the same period makes it 
possible, for purposes herein, to look 
at the performance of 37 motors in all. 
These motors were installed on cata- 
lytic cracking units at the Philadelphia 
refinery (20) and the Atreco refinery 
at Port Arthur. Texas (17). All 
motors were of manufacturers’ stand- 


TABLE A 


MOTORS 


Horsepower Speed 





3,400 
3.600 
1 A000 
3000 


3, HOM 


* Acid N 
dered harmf 


GREASE 
y weight 
Maximum free alkali (sodium hydroxide 
percent 
Drop point (minimum), fahrenheit 


Savbolt Universal viscosity at 100 F., sec 


Worked consistency (ASTM D 217), mm 


required to neutralize | g of grease An acid number above 5 


TABLE B 


GREASE 


BEARINGS 





Excellent Like new grease in all respects 
i 
fications 
Some discoloration; low acn ttle 


lubricating well: no « 


Satisfactory 


Peer Bad discoloration; free oil; some caking or harden- 


a; insufficient lubrication; rancid odor 
Fasled No lubricatio 
away from bearing; black ¢ 
60 to 70 percent; high acidity; granular 


See grease speci- 


or no free oil; 


ompletely hardened or slumped Very rough 
olor; low oil content, 


Smooth-running; no corrosion 


parts; like new 


or wearing of bearing 


Smooth-running; small amount of metal defects; 
ot harmiul to operat 


Rough-running; some apparent wear and corrosion 


extreme wear with imminent failure 
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packaged compressor planta are equipped with Ingersoll-Rand 


Thew vw ude all parta, connections and controla 
ONE OF UNITED GAS PIPE LINE COMPANY'S 
gathering systems required a field compressor 
station of almost 1700 horsepower to pick up low 
pressure gas from one of the sands in the Agua 
Dulce field in which pressures have declined, and 
bring it up to operating pressures of its trans- 
mission system. To provide this horsepower, 
United has installed a bank of four 440-H.P. 
Beaird-Ingersoll-Rand packaged compressor 
plants. They pick up this gas and compress it 
from approximately 450 p.s.i. to transmission line 
pressure of 700 p.s.i. 


The four packaged compressors were de- 
signed, built and assembled in the Beaird plant. 
On location, the only installation required was 
grouting and bolting on a simple concrete slab 
and connecting up the suction and discharge lines. 


facts about the ec 


you all the 
Reaird Ingersoll Rand packaged con 


onomy of 


Let us give 
mmstalling mult ple 


presso? plants. 


THE J. B. BEAIRD COMPANY, INC, 


SHREVEPORT, LOUISIANA 


MACHINING 


440 horsepower 


usually found in 


Pacnaced Cast trem 
COMPRESSOR PLANTS 


BEAIRD-INGERSOLL-RAND 


Packaged Compressor Plant 


‘SVG gaa engine-drive compressors and Young 


permanent compressor atationa 


Marketing Low-Pressure Field Gas — 
HOW A NEW PIPE LINE 
PICKS UP PART 
OF ITS GAS LOAD 


SN Leese 
AMM TOROUS AmmOnma a? Gas srovems 


tQulmment 


veriwwet 


orrriwas Quin sroeace 
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BEAIRD Cast Steel Fittings 


Beaird 
Fittings 
Fit 


You admire the sheer good looks of 


what a difference it makes in opera- 


tion when\the fittings are properly 


trued-up, all down the line. That’s why 
5 oe has devoted a lot of attention, 


‘ in the twentytseven vears it has made 


them, to prodiicing fittings of excep- 
tional truenes} That's why the com- 
panies who use fhem agree that Beaird 


fittings fit. 


*) FLANGES FULLY BACK le BOLT HOLE CIRCLES AND FLANGE GASKET FACES MACHINED 


FACED — provides smooth seat for stud CIRCUMFERENCES CONCENTRIC WITH BORE — as- WITH FINE PHONOGRAPHIC FINISH—-grips 
bolt nuts — allows uniform stressing of sures true alignment of bore when flanges and gaskets firmly—prevents leaks—reduces 
bolts. bolt holes are lined up — speeds installation. gasket replacement 


Ask your supply house for the new catalog of Beaird cast steel fittings — « o us direct. 


rHeE J. BL. BEATRD COMPANY, INC. swreverorr. couisiana 


JY <= _ 


Pacnacto cast trem oetiswuer t? Gas srerems 
COMPRESSOR PLANTS orrreees nn sroeace 
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TABLE | 
Test-Oata Chart—five-Year Motors, Point Breeze and Atreco Refineries, The Atlantic Refining Company 


| BEARINGS GREASE 

| External | Percent 0 ste Opposite 

Meter | Condition Fall Hours in Faliey Pelley 
Fad Comments 


Pulley Pulley 
End 


Date Location No. | of Motor | Lead Operatien | End | End 








May, 1947 Motors 

installed 

January, 1948 Point Breeze OK 5,33 No inspection Winding failures grease changed 

September, 1948 Point Breeze OK § P : Defective coupling— bearings and grease changed 

September, 1948 Atreco OK 5 3 5 Removed for inspection no change 

October, 1948 Point Breeze OK $5 10,7! o OPEt bearing developed noise-—damaged at coupling in- 
stallation bearings and grease changed 

June, 1949 Point Breeze Dirty 7 ‘ Removed for inspection no change 

August, 1949 Atreco OK Removed for inspection no change 

August, 1950 Atreco OK i 26, . Removed for inspection no change 

October, 1950 Point Bree OK 5 Removed for inspection no change 

January, 1951 Atreco OK 29, ; Winding failure— grease OK except contaminated by wind- 
ing varnish grease changed 

July, 1951 Point Breeze } OK 7 f : Removed for inspection— grease changed. 

August, 195! Atreco 2 Dirty 77 4,7 OPE bearing failure -OPE bearing and grease replaced; ex 
cessive dirt in frame reduced ventilation considerably 
final inspection 

August, 1951 Atreco 25 Dirty 7 32,65 Removed for OPE bearing noise—OPE bearing and grease 
replaced poor ventilation 

November, 1951 Point Breeze OK 7 5,6 | Bearings getting noisy——-bearings and grease replaced 

March, 1952 Atreco : Dirty y Removed for OPE bearing nowe final inspection 

June, 1952 Point Bree OK 7 Removed for final inspection 

July, 1952 Atreco f OK 7 l Removed for final inspection 

July, 1952 Atreco 2 OK 76 7 Removed for final inspection 

, 1952 Atreco OK 7 Ss Removed for final inspection 
1952 Atreco ; OK Removed for final inspection 

. 1952 Atreco OK ’ . , Removed for final inspection 
st, 1952 Atreco OK i Removed for final inspection 
, 1952 Atreco 3 Dirty f 1,7 8 Removed for final inspection 
952 Atreco 2 Dirty } URL , Removed for final inspection 

September, 1952 Atreco OK 2 P Removed for final inspection 

September, 1952 Atreco ; OK ; Removed for final inspection 

December, 1952 Atreco ; Dirty Removed for final inspection 

August, 1952 Point Breez OK 7 2 Removed for final inspection 

August, 1952 Point Breeze 5 OK 7 2 sg ) Removed for final inspection 

August, 1952 Point Breeze OK 2 s Removed for final inspection 

August, 1952 Point Breeze OK i 2 S ; Rgmoved for final inspection 

August, 1952 Point Breeze OK : Removed for final inspection 

August, 1952 Point Breeze OK 7 4 ? Removed for final inspection 

August, 1952 Point Breeze OK 2 temoved for final inspection 

August, 1952 Point Breeze OK 2, > Removed for final inspection 

August, 1952 Point Breeze OK 2 ? J Removed for final inspection 

August, 1952 Point Breeze OK 7 2 Removed for final inspection 

August, 1952 Point Breeze f OK 7 2, ? Removed for final inspection 

August, 1952 Point Breeze OK if 2 > ? 4 Removed for final inspection 

August, 1952 Point Breeze ‘ OK Removed for final inspection 

August, 1952 Point Breeze 7 OK 7 J Removed for final inspection 

August, 1952 Point Breeze OK y J Removed for final inspection 

August, 1952 Atreco 33 OK 5 2, , Final inspection 

March, 1953 Point Breeze 8 Dirt } 75 Final inspectior 


* Grease changed at previous inspection E—Excellent. S—-Satisfactory P—Poor F —Failed t OPE —opposite pulley end 
Note: Motors No. 34, 21, 35, 1, 19, and 20 have not as yet been removed for final inspection. Most of these motors are approaching 50,000 hours of operation 


ard explosion-proof construction with to a minimum. These conditions were: al! four bearing failures or imminent 
failures from lubricant deterioration 

1) Motors operated continuously, ex vhich occurred during the entire five- 
hgh are year period were on fan end bearings, 
and three of these were on Port Arthur 


motors 


class “A” insulated windings, cast iron 
frames. and grease-lubricated standard 
ABEC-1 bearings. To insure the accu- 
racy of the data obtained, the usual 
drilled and tapped hole into the bear- 
ing housing for field lubrication was 

omitted. In this way the possibility of salah’ Sikes Giant Genel teil : condition of the grease and bearing be 
someone's removing the plug and re- the sles v0 Renn l eal se ioe shaw in ing noted without removal of bearings 


process-unit: turnarour 

ear period 
2) Inspections were made on one mo 
1) The motors were inspected by re 


tor at each refinery during each turn 
moving each end shield, the apparent 


around (approximately one-year inter 


from the shaft. Samples of grease were 
: removed for laboratory analysis. Gen 
which were of various makes, were factory representatives eral checks were made to determine the 
greased at the factory. with the manu- 3) Motors received absolutely no condition of the winding, i.e., whether 
facturer’s standard ball-bearing grease. maintenance other than yearly cleaning any oil had entered the stator frame 


o ite , oO ife ac 
oxidation-inhibited for long life. Each failure appeared, ie., noisy bearings whether the bearings had turned in their 


bearing housing was filled about three- F{owever. dirt which accumulated on cartridge, as well as for evidences of 


quarters full of grease: i.e.. visualiz- the frame, in the fan enclosure, and ir dirt and contamination, No new grease 
the ventilating slots between annual “ added except where comple te re 


greasing was eliminated. The bearings, the presence of Atlantic's engineers and 
f the frame, unless signs of pending Inspection was also made to determine 


ing a completely assembled motor. the 


as 
. . . it 
space of the bearing housing which is 


cleaning periods caused the motors t placement was necessary, and care was 
: ~ . perate in varying degrees of cleanli taken to prevent dirt from being intro- 
not oct upied by the shaft and bearing ness and, consequently, with different duced to the original grease. If a bear 
was approximately three-quarters full quality of ventilation rhis provided ing appeared rough and had to be re 
1 >) means of determining the relative effect ioved shaft, the inner race 
. ‘ —< . f resulting increase of operating ten vi ! o be disturbed, and it 
As indicated, every effort was made perature nm lubricant and bearing life Ne necessary to install a new 


of grease (Figure 


to avoid special construction of any Incidentally, it should be pointed out 1 with new grease; and the test 
type in order that a truly representa- that, through a misunderstanding on this oO at motor began or ended at this 


point. ti otors ey ue ‘int. depending on length of servi 
tive test could be made. Motor and Point, the motors at the Port Arthi pending on length eCrvice 


_ refinery were not cleaned at all for tl 
grease data are as shown in Table A. 1 ~~ Bo yee gabe 


first three years of the test period. The 
The conditions of the test and peri- end shield under the fan and some of 
eer . ; : ‘lating ducts o ese 
odic inspections were relatively simple the ventilating ducts on the mic 
‘ , were coated with 4g to ™% inch of ; 
so that as much useful information as, in. afte dies tans waists tines 
possible could be obtained with in- transfer from the frame. In connection MAINTENANCE / GPERAT ON 


spections and bearing removals held with this, it is signifiicant to note that 


ompletion of the five-year 
bearings and samples of 


May, 1953—-A Gulf Publishing Company Publication 





bearing ere sent te 
laboratory for de 


vere re 


grease trom eactl 

the manufacturer's 
tanle d 
habilitated 


returned to 


analysis rhe motors 


with new bearings and 


Service 


Test Data 
lest data are assembled in Table 1 
herein. 


Comments on Test 

To simplify and condense the pres- 
entation of test data, the bearing and 
grease conditions observed during mo- 
tor inspections are classified in the 
tabulation hereinafter. 

The characteristic appearance and 
analysis at various stages of deteriora- 
tion are grouped accordingly, but all 
characteristics in a 
present at one time. See 


group are not 
necessarily 
Table B. 

Bearing made at the 


manufacturer's service shops in order 


inspections 


to be non-destructive were necessarily 
limited to visual and audible test. In 
this way the accuracy of classification 
is not precise; and, except for com- 
plete failures or readily noticeable de- 
fects. the bearing condition is de- 
scribed as satisfactory on the tést 
chart. However, this is not true of the 
grease because samples were taken at 
each inspection, and laboratory analy- 
sis made 

When replacement of bearing, 
grease, or both was necessary for con- 
tinued use of the motor, a breakdown 
of operating hours is noted from that 
time on to show actual operating hours 
for each bearing. When only the grease 
was replaced during motor inspection 
or repair (motors 8, 23, 6 in Table 1). 
the operating hours do not so indicate. 
However. a notation on total operat- 
ing hours at final inspection points 
out this condition. 

Motor load, as indicated on the test 
chart, was taken by spot check at com- 
pletion of the test period, and possibly 
may not represent an average load 
over the five years. However, all mo- 
tors are driving centrifugal pumps for 
a continuous unit, sub- 
stantially constant throughput. and it 
is reasonable to assume fairly constant 


process with 


horsepower output 


In order to evaluate the motor 


failure rate over the test period, the 
test motor failures are compared with 
failures at the Point 


1952. on an 


similar motor 


Breeze refinery during 


annual percentage basis, as follows: 


failures (windings) 


tailure s (he arings) 
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By further definition, the winding 
failures include all complete rewinds 
regardless of cause, and exclude minor 
work such as terminal lead repair and 
winding revarnishing. The bearing 
failures include all bearing replace- 
ments where failure either occurred 
or was imminent. The comparatively 
low winding failure rate for the test 
motors is understandable, inasmuch as 
these motors are still relatively new 
as compared to all other refinery mo- 
tors where the failure rate is approxi- 
mately twice as great. This is some- 
what offset by our experience that the 
higher winding casualty rate is with 
the smaller motors, such as we tested. 
Evaluation of the bearing-failure rate 
is more difficult, as the influencing 
factors are many and, because of the 
nature of the test, they have more pro- 
nounced effect on bearing life. We 
should like to point out that the bear- 
ing-failure rate for the test motors is 
than what may he considered 
normal for the Point Breeze refinery. 
This could be construed as supporting 
evidence for a five-year lubrication 
plan on the basis that all bearings 
would be replaced at the end of this 
period. On the other hand, the average 
condition of the bearings and lubri- 
cant, as shown in Figure 1, indicates 
that further improvement should be 
made first, possibly to the point where 
the peak of the curve coincides with 
a <«tisfactory condition, Bearing re- 
vlacements with a five-vear plan would 
be high (20 percent). but savings 
would result primarily from less un- 
scheduled outage time. 

It is interesting to note at this point 
that a recent survey by Standard Oj] 
Company (New Jersey), covering 
more than 13,000 motors at various 
locations in its system, indicated that 
approximately 2 percent of the motors 
require rewinding each year. We do 
not have any similar figures on bear- 
with which to make a 


less 


ine failures 
comparison, 


Analysis of Test Data 


In general, all bearings inspected 
after the test reflected the condition 
of the lubricant. particularly in the 
more advanced stages of deterioration. 
However, as may be seen by the data. 
all of the grease samples do not follow 
the same life pattern, This raises the 
question as to which of the many 
variables encountered plavs a control- 
ling part in determining the life of 
the bearing and grease. An attempt 
was made to correlate factors which 
tend to increase bearing tempertaure 
such as motor load and bearing clear- 
ances— with conditions found after five 
years of operation. These data offered 
that any of 


no evidence whatsoever 


these factors noticeably influenced the 
test results. Had the range of motor 
sizes been greater, however. this may 
not have been the case. 

As the motors and pumps were 
direct-coupled, the radial load on the 
bearings. aside from that caused by 
misalignment, is determined by the 
weight of the rotor, which is insig- 
nificant for the bearings The 
speed, on the other hand, is most im- 
portant. as the effect of even the slight- 
est degree of tightness or roughness in 
the bearing is multiplied at higher 
speeds. In this connection, we note 
that practically all published, success- 
ful tests of this type to date have been 
at 1800 rpm or less. 

The motor-condition pattern, based 
on the classification of the worst bear- 
ing and grease in each motor as shown 
in Figure 1, closely resembles the 
familiar probability curve which, ac- 
cording to the bearing manufacturers 
applies as well to bearing life. 

Assuming that all the grease used 
for this test came out of the same 
hatch, it seems reasonable to believe 
that, aside from manufacturing and 
installation defects, the ball bearing 
itself is the controlling variable. 
whereas the grease may be considered 
a fixed limitation insofar as bearing 
life is concerned. Referring again to 
Figure 1, it will be noticed that the 
peak of the curve representing the 
maximum number of motors for a 
given quality condition occurs closer 
to poor, thereby indicating that five 
years was too long a period for satis- 
factory results. Unfortunately, how- 
ever, there are no means of determin- 


used. 


ing the proper operating period except 
by arbitrary selection—which. in this 
case, would be somewhere between 
three and four years. This also points 
out the of removing a 
single motor at periodic intervals for 
bearing inspection. It is unlikely that 
the motor would be repre- 
sentative, 

The condition of the grease after 
test varied considerably between mo- 
tors, but the characteristic physical 
changes leading to failure were gen- 
erally common to all grease samples. 
These characteristics were previously 
listed under grease classification. It 
was observed that only a small portion 
of the grease in the reservoir contrib- 
uted to lubrication of the bearing. This 
appeared to be caused by formation 
of oxidized surfaces of the grease, 
which would act as a barrier between 
a portion of the grease and the bearing. 
There also were layers of different 
colored grease in the bearing housings. 
further indicating that the grease was 
not mixing and, consequently, not 
being wholly effective as a lubricating 
medium. 


uselessness 


chosen 
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In the raceways of the bearing, 
hardened soap was present which 
could not be removed by the common 
industrial solvents. This soap was only 
removable after the bearings had been 
cut open, thereby allowing better ac- 
cess to the surface; and even then it 
could be removed only by scraping 
the surface. In this connection, we feel 
that it is important to note that the 
usually prescribed method of relubri- 
cating by means of the grease gun 
should not be followed when operation 
is at extended lubricating intervals 
(5 or more years). as the condition 
of the lubricant may require more 
positive means of removal such as 
complete replacement of the bearing 
and lubricant. 

The bearings for the most part were 
in good condition. Only one bearing 
was rusted in the raceway to the ex- 
tent that continued operation would 
be doubtful. No actual pitting was 
observed in any of the bearing race- 


ways. Approximately 30 percent of the 


bearings indicated varying degrees of 
creep or turn in the housing, thus 
causing fretting corrosion of the bear- 
ing’s outside diameter. The presence 
of soap in the bearings interfered 
with accurate measurement of internal 
clearances: but. as found. radial clear- 
ance for the most part varied between 
0.0001 and 0.0008 inch: and eccen- 
tricity was within the allowable 0.0006 
inch except for manufacturer, 
four of whose bearings were closer to 
0.001 inch. The bearing cages were all 
found to be in generally satisfactory 
condition. 


one 


Conclusions 


Unfortunately the results of this 
test do not prove conclusively that it 
would be economically justifiable to 
operate this size. bearine 
design. and speed. and in 24-hour 
without relubrication over a 
five-year period. However. it should be 
stated that our experience supports the 
generally recognized trend toward 
completely sealed bearing-housing con- 
struction and extended lubrication in- 
tervals. In fact. the Port Arthur re- 
finery, as a result of its experience 
with this test. has initiated a perma- 
program with motors through 
25-hp capacity. scheduled for three- 
From an 
engineering standpoint, the three-year 


motors of 


service, 


nent 


year lubrication intervals. 
interval appears to be sufficiently on 


the conservative side. and is recom- 
mended for the present. 

Greases, the most important factor 
in this type of operation, are being 
Atlantic. for 
example, has recently developed, and 


has under test, a ball-bearing grease 


continually improved. 
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which promises to fulfill our wishes 
for five-year operation, and it is as- 
sumed that other grease manufacturers 
similarly are moving ahead in product 
quality. Bearings are being designed 
expressly for sealed operation over ex- 
tended periods; and, although we have 
not had sufficient experience with this 
type of bearing to make comparisons, 
we have found that a much smaller 
quantity of grease than that used in 
these test motors is required for satis- 
factory lubrication over long periods. 
This is based on our observation that 
only the grease immediately adjacent 
to the bearing lubricating 
The value of the remainder of the 
grease in the bearing housing is ques- 
tionable. 

The motor manufacturers, almost 
without exception, recognize the ad- 
vantages of sealed lubrication, 
they take various steps toward its use 
Those who do not supply prelubri- 
cated ball bearings or sealed bearing 
housings suggest that a plug can be 
used in place of a grease fitting to 
obtain the same effect. The reason for 
this—or at least a which 
we subscribe, based on this five-year 
testis that the present-day commer- 
cial ball-bearing greases need further 
improvement to meet the rigors of five 
and more years of continuous motor 
operation in refinery service. However. 
this condition is being corrected, and 
we look forward with 
optimism to future tests of the type 
herein described. 


does the 


and 


reason to 


considerable 


Although the search goes on for im- 
proved lubricants, it is essential that 
at least for 3600-rpm operation, mo- 
tor bearings be selected for smoother 
running quality by noise-level test, and 
sufficient fadial clearance should be 
provided to minimize the possibility 
of tight operation at maximum motor 
temperature. As most leading motor 
manufacturers maintain close quality 
control over ball bearings used in their 
equipment, this selectivity should re- 
ceive considerably more attention from 
the refinery maintenance people when 
replacements are made for 3600-rpm 
machines. 

With improved greases and bearings 
made available to the motor manufac- 
turer, it then becomes his responsibil- 
ity to make the most effective use of 
these items through improved motor 
design, 

Our experience with this test pro- 
gram strongly indicates that whereve 
long life without relubrication is de- 
sired, many of the present-day motor 
and relubrica- 
tion practices 
This will very likely come about in 


designs particularly 


are in need of revision. 
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the near future as further tests of this 
type are made with better lubricants. 

In the preceding discussion, which 
has concerned only one phase of motor 
construction, we have tried to point 
out a more promising approach to 
motor maintenance through improved 
design. We feel that the best way to 
take care of an evil is to eliminate 
it; this applies equally to maintenance. 
With this thought in mind, we shall 
not be satisfied until we can obtain 
motors which can be installed and 
forgotten, except for exterior cleaning. 
This periodic cleaning, as highlighted 
by the test, is extremely important 
for proper operating temperature and 
resulting life of the lubricant, the oxi- 
dation rate of which increases approxi- 
mately 50 percent for each 10-C rise 
of bearing temperature, This cleaning 
is essential also to winding life and 
motor-finish protection. 

The mainte- 
nance, by way of improved bearing 
design, better lubricants, and insulat- 
ing material, is made possible in no 
small way by use of totally enclosed 
frame construction. Except for a few 
signs of oil leakage into the stator 
frame, every motor involved in this 
test came through with windings which 
looked like new. This lends further 
support to Atlantic’s policy of using 
totally enclosed motors exclusively in 
refinery service. As was mentioned pre- 
viously, the outer appearance of sev- 
eral of these motors after operation 
over three years without cleaning was 
extremely bad. To attempt a life test 
of any sort under these conditions with 
totally 
estimation, 


reduction of motor 


other than enclosed motors 
would, in our 
effort. The trend with what used to be 


the open motors is toward enclosures 


be wasted 


which continually approach the totally 


enclosed, Nevertheless, any design 


short of this goal imposes a limitation 
on maintenance-free operation, which 


we feel is inconsistent with the im- 


provements which have been made, 


and which are yet to be made, in bear- 
ings and their lubricants. 
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1. Graphitization tests show 
like this 


Large nodules 


>. or scattered nodules, such as this 
specimen which failed the bend test 


How Serious Is Graphitization? 


Much research by API committee substantiates their answers 


to these questions: 


Is graphitization the real cause of vessel failures? 


> Will the condition of grephitized equipment worsen 


with time? 


= What can be done to prevent graphitization? 


R. J. Fiorentino and A. M. Hall 


Battelle Memorial Institute 


( lumt j yh 


THE FIRST 
graphite formation in steel structures 
operating for long periods of time at 
elevated temperatures occurred in pe 
troleum-refining equipment. The car 
bon-steel still tubes of a thermal 
cracking unit found to have 
graphitized after long service at ele 
vated The 
was reported by Kinzel and Moore in 
1935! 

No further investigation of graphite 
formation in petroleum-refining equip 
ment until 1943, 
welded joint in a carbon-molybdenum 
steel steam line failed by graphitiza- 
tion at the Springdale Station of West 
Penn Company.’ The 
rence stimulated limited examination 
of petroleum-refining equipment for 
evidence of graphitization. The results 
of the first of these examinations were 


recorded instance of 


were 


temperatures 


was made when a 


Power occur: 


generally negative. In a few cases, 
Original presentation was before the Mid 
Year Meeting of the API Division of Refining 
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occurrence 


random graphitization was found, but 
it was apparently not detrimental to 
As the examination of 
how- 


the equipment 
refining equipment continued, 
ever, more cases of graphite formation 
were observed. 

In addition to general or random 
graphitization. several instances were 
encountered in which the graphite had 
tended to concentrate near welded 
joints. Nodules of graphite had formed 
preferentially in that region of the 
parent metal that had been heated to 
the lower critical temperature of the 
steel during welding. 

Failures in three graphitized cata- 
lytic-cracking units, constructed of in- 
tegral-clad_ steel plate composed of 
ASTM Specification A201, Grade A, 
carbon-steel backing with AISI 347 
stainless steel cladding, were reported 
in 1951.° The failures took the form 
of cracks up to eight feet long, and 
they appeared to have originated at or 
weld-heat-affected 


near the edge of 


and this severe case found in a weld 
prober sample 


while this one showed breaks at right 
angles to the bend axis 


/ 


5. ... and this one demonstrated effects of 
stress and intergranular oxidation 
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zones. The cracks occurred at the edge 
of longitudinal and girth welds as well 
as at the edge of fillet welds by which 
nozzle necks or manhole reinforcing 
pads were attached to the shell. Cracks 
were also observed to a greater or 
lesser degree in the stainless steel weld 
metal used with the cladding on the 
inside of the vessels. In only one of 
the three units were concentrations of 
graphite found in the carbon-steel 
backing of an extent which might have 
weakened the structure. In this unit, 
nodules of graphite were observed to 
be located in some of the cracks and 
may have influenced the paths of prop- 
agation of these cracks. However. it 
could not be said that graphitization 
had been a direct cause of the failures. 
In fact. the general appearance of the 
cracks was strongly suggestive of stress 
rupture accompanied by intergranular 
oxidation. 

If only the comparatively harmless 
random type of graphitization had 
been found in the various petroleum- 
refinery units examined up to 1951, 
no great concern would be felt for the 
usefulness or safety of the equipment. 

However, since some tendency has 
heen found for graphite to concen- 
trate near welded joints it was felt by 
the refining industry that a reexami- 
nation of the equipment was desir- 
able. Segregated graphite is undesir- 
able anywhere in a structure because 
of its direct weakening and embrittling 
effects. and because it constitutes a 
possible point of stress concentration. 
The possible hazard of this situation 
is increased when concentrated graphi- 
tization occurs at welded joints. 

In view of this situation, and the 
fact that the problem is industry wide, 
the API Committee on Refinery Equip- 
ment authorized its Subcommittee on 
Unfired Pressure Vessels to set up a 
special subgreup to acquaint the in- 
dustry with the general facts about 
graphitization. This group is known 
as the Subgroup on Deterioration of 
Steels at High Temperatures. In carry- 
ing out its mission, this subgroup has 
directed major attention toward un- 
clad integrally clad vessels 
were considered a special problem, 
basically unrelated to graphitization. 

A further objective of the subgroup 
has been to develop a program to de- 
termine how severe the graphitization 
problem is in the industry and what 
should be done about it. As a part of 
their program, the API subgroup in- 
itiated a project on graphitization in 
petroleum-refining equipment at Bat- 
telle Memorial Institute on May 1, 
1952. The major objectives of this 
program are: 

1) Determination of the 

condition, with respect to dam- 
age done by graphitization. of 


vessels; 


present 
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that equipment in the industry 
which is operating under such 
conditions of temperature that 
graphitization might occur. 
Estimation of (a) the future 
course of the graphitization ob- 
served in presently graphitized 
equipment, and (b) whether or 
not (and, if so, in what manner) 
presently ungraphitized equip- 
ment will graphitize in the future. 
Establishment, if possible, of a 
factual basis for specifying plain 
carbon steels which will be sat- 
isfactorily resistant to graphite 
formation. 


Procedure 

By distributing a series of reports 
on its activities, the API subgroup 
made its aims known to the industry 
and invited participation, especially 
by those with pressure vessels operat- 
ing above 800 F. It was recommended 
that samples be taken of carbon- and 
carbon-molybdenum-steel and 
pipe which had operated a sufficient 
length of time to warrant investigation 
for evidence of graphitization. Four 
years operation (35,000 hours) was 
considered a reasonable minimum time 
limit for sampling unless the equip- 
ment had been operated in the range 
of 950 F. or above. In the latter case, 
the equipment might be sampled con- 
siderably earlier. 


vessels 


Suggestions for Sampling 
It was suggested that the samples 
from piping be taken at random where 
operating conditions indicated that 
graphitization might occur. Single 
samples transverse to welds, and in- 
cluding parent metal on both sides of 
the weld, were suggested. Occasion- 
ally, it might be advisable to obtain 
samples of piping remote from welds. 
It was further recommended that 
at least three samples be taken from 
vessels as follows: 
1) Transverse to the weld at the 
highest temperature zone. 
2) Transverse to the weld 
cyclic temperature variations 


where 


occur. 

A base-metal sample from a 
region which has cold 
formed or otherwise plastically 


been 


deformed. 

The preferred sample was the so- 
called “boat sample” generated by a 
“weld prober.” This type of sample 
was taken transverse to a weld and 
preferably included both heat-affected 
and unaffected parent metal on each 
side of the weld. Trepanned samples, 
if large enough. and if taken in the 
same way as “boat samples,” were 
satisfactory also. 

If the sample contained a weld and 
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was of sufficient size, it was cut into 
three pieces transversely to the weld. 
The middle piece was machined to 
ly-inch thickness for a bend test. One 
outer piece was so cut that the weld, 
both heat-affected zones, and unaf- 
fected parent metal on both sides of 
the weld could .be examined metal- 
lographically. 

The bend-test specimen was mac 
roetched with 10 percent nital to re 
veal the weld and weld-heat-affected 
zones. Two bends were then made in 


the specimen in such a way that the 
root of each bend was at the low-tem 
perature edge of a weld-heat-aflected 


zone. 

The purpose of the metallographic 
examination and the bend test was to 
obtain information on Point | of the 
program, i.e., determination of the ex- 
tent, if any, of damage done by graph- 
itization. 

The other outer piece was used for 
spectrographic and chemical analyses 
At the beginning of the program, de- 
terminations were made for total re- 
sidual aluminum (soluble plus insolu 
ble aluminum), silicon, and, occasion 
ally, carbon. Later on in the program, 
it appeared that nitrogen might be an 
important element influencing graph- 
itization susceptibility. Accordingly, 
in the more recent examinations, the 
analytical work has been directed 
toward determining nitrogen, total 
aluminum, and silicon. The major 
purpose of the analytical work was to 
obtain information which might help 
establish whether or not a satisfacto- 
rily graphitization-resistant plain car- 
bon steel is obtainable. This is Point 
} of the program. 

The same piece that was used for 
the analytical work was reserved for 
an accelerated graphitization test. This 
treatment consisted of holding the 
specimen for 1000-hour periods at 
1025 F.. a temperature known from 
previous work on the graphitization 
of steam-piping steels* to promote 
graphite formation at a substantially 
higher rate than that obtained at tem- 
peratures of 800-950 F., the range of 
greatest interest from the standpoint 
of refinery operations. 

The accelerated test was allowed to 
run 1000 hours, after which the sam- 
ples were examined with the micro- 
scope for evidence of graphitization 
and then returned to the furnace for 
an additional period at 1025 F. This 
test was directed toward Point 2 of 
the program, that is, it was designed 
to aid in estimating the future course 
of graphite formation in presently 
graphitized equipment, and in esti- 
mating the graphitization susceptibil- 
ity of the steel used in presently un- 
graphitized equipment. 
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If the sample did not contain a 
weld, the bend-test specimen was usu- 
ally not prepared. However, metal- 
lographic examination, spectrographic 
and chemical analyses, and the accel- 
erated graphitization test were per- 
formed in the manner already de- 
scribed. In addition, a McQuaid-Ehn 
test was made on several samples to 
determine whether information perti- 
nent to the graphitization problem 
could thereby be obtained. It had been 
observed in investigations of graphi- 
tization in steam piping that the re- 
sults of this test could be correlated 
with the susceptibility of the steel 
toward graphite formation.’ Specifi- 
cally, a tendency had been reported 
for steels which were “normal” in the 
McQuaid-Ehn test to be resistant and 
for steels “abnormal” in the test to 
be susceptible toward graphitization. 

The test requires that the samples 
be case carburized to a sufficient depth 
to produce a region of hypereutectoid 
steel. At room temperature, this region 
consists of a network of cementite sur- 
rounding pearlitic areas. The cement- 
ite network traces the boundaries of 
the austenite grains that existed dur- 
ing carburization, while the pearlitic 
areas correspond to the austenite 
grains themselves. 

In a steel considered normal, the 
structure within the grain boundaries 
is completely pearlitic and, if the 
grain is coarse, the cementite network 
consists of fine lines, well defined and 
continuous at the grain boundaries. In 
a steel considered abnormal, the pearl- 
ite within the grain boundaries is very 
coarse, irregularly lammellar, and is 
dissociated completely at the grain 
boundaries to form massive cementite 
and free ferrite. Also, the cementite 
network has a tendency to 
thicker and more discontinuous than 


appear 


in a normal steel. 

The material for the McQuaid-Ehn 
test specimens was cut from available 
excess sample stock. The specimens, 
packed in a solid carburizing com- 
pound contained in a cast metal box, 
were placed into an electric furnace 
and held five hours at 1700 F. At the 
end of this period, the furnace was 
shut down and the specimens were al- 
lowed to cool to room temperature, 
after which they were prepared for 
metallographic examination. 


Results 


At the time this report was written, 
170 samples had been received from 
12 participating companies. Of these 
samples, 159 had been examined with 
the microscope and analyzed spectro- 
graphically and chemically. In addi- 
tion, an accelerated graphitization test 
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Figure 6. Graphitizo- 
tion of plate samples 
heated ot 890 F. or 
more for at least 
35,000 hours. 


Ement of Graphitizotior 
¢ 





[of fs eo 





had heen 


of 1000 1025 F. 


completed on 65 samples. 


hours at 


Plate Samples 

The 159 samples examined included 
131 representing plate and 28 repre- 
senting pipe. In 86 of the plate-steel 
samples, no evidence of graphitization 
was observed. Of the other 45. which 
did graphitize, the extent of graphiti- 
zation in 25 was considered to be 
slight and had no influence on the 
bend ductility of the samples. In these 
specimens, the graphite usually oc- 
curred in the parent metal remote 
from though in two cases it 
preferred the low-temperature edge of 
the weld-heat-affected zone. In this 
group of samples, graphite formation 
scattered 


welds. 


varied from a few nodules 
of small-to-moderate size to verv oc- 
fairly 


shown in Figure 1. 


casional but large nodules. as 
In 22 plate samples, a tendency was 
observed for the graphite to concen- 
trate in the vicinity of the low-temper- 
ature edge of the weld-heat-affected 
zone. The extent of graphitization in 
two of these samples was considered 
“slight.” in 13 it 
“moderate” and in 
The bend-test specimens cut from the 


was considered 


seven, “severe.” 
“severely” graphitized samples and 
from one of the “moderately” graphi- 
tized samples broke at the weld-heat- 
affected and metallographic 
examination indicated that graphite 
formation had been influential in caus- 
ing the fracture. The extent of graphi- 
“severely” 


zene, 


tization in one of the 
graphitized samples is illustrated in 
Figure 2. while that in another is 
shown at low magnification in Figure 
3. The samples which had graphi- 
tized sufficiently to break in the bend 
test represented three reactors. 
Frequently, fractures occurred at 
right angles to the bend axis along 
stringers of nonmetallic inclusions in 
the metal. These breaks were not in- 
fluenced by graphite formation. Their 
appearance is illustrated in Figure 4. 


One sample, cut from the junction 


of the reinforcement pad of a 56-inch- 
diameter manway and a shell, con- 
tained a crack. Metallographic exam- 
ination revealed the presence of a few 
scattered graphite nodules in the par- 
ent metal. However, no graphite was 
observed in the immediate area sur- 
rounding the crack, and no evidence 
was found which would indicate that 
graphitization had contributed to the 
failure. 

The crack is transverse 
section in Figure 5. It is composed of 
a major crack and “tributary” cracks. 
The appearance of the family of 
cracks and the surrounding metal sug- 
gests that intergranular oxidation took 
place. The photomicrograph shows the 
presence of gray iron oxide scale 
along the edges of the cracks, and 
their appearance also indicate that a 
high stress concentration was opera- 
tive. It is likely that the failure could 
be attributed to stress and oxidation 
acting together. 


show noun 


Pipe Samples 

In 11 of the 28 
evidence of graphite was found. 
Among the other 17, which did graphi- 
tize, the extent of graphitization in 
four was considered “slight.” in five 
it was considered “moderate,” and in 
eight it was rated “severe.” Unfortu- 
nately. in no instance where the extent 
of graphitization was considered “se- 
vere” was there sufficient sample to 
permit making a bend test. 


pipe samples, no 


UcQuaid-Ehn Tests 

This test was carried out on 19 sam- 
ples. As expected, it was found that 
the results could be correlated quite 
well with total aluminum content. The 
test did not appear to give additional 
information applicable to the graphi- 
tization problem. 


Accelerated Graphitization Tests 

The results of the accelerated graph 
itization tests made to date have per- 
mitted certain limited observations on 
the probable course of graphitization 
in the steels sampled. 
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In six samples where graphitization 
had already been observed as a result 
of service, the accelerated test sug- 
gested that further graphitization 
could definitely be expected. In these 
instances, the samples showed a tend- 
ency toward the formation of graphite 
concentrations in regions related to the 
welding cycle. 

In ten samples where no graphite 
had been observed as removed from 
the refinery equipment, the results of 
the accelerated test showed that the 
steels represented were definitely sus- 
ceptible to graphitization. However, 
there appeared to be differences in 
degree of graphitization susceptibility. 
In some cases, even though suscepti- 
bility was shown by a steel which had 
not graphitized in service, there 
seemed little probability that graphite 
would actually form in service be- 
cause of the low metal temperatures 
involved. 

Among the balance of the samples 
tested were many which had not 
graphitized in service and did not 
graphitize in the accelerated test. Also, 
there were numerous samples which 
had graphitized in service but showed 
no measurable increase in graphite 
formation in the accelerated test. In 
the case of those specimens which had 
showed no graphite at all, compara- 
tively good resistance to graphitiza- 
tion could be assumed for the time 
being, especially where service tem- 
perature had been high and service 
time long. However. it would be ad- 
visable to reserve judgment in these 
cases pending the results obtained 
from a continuation of the test. 

The results of the accelerated graph- 
itization test are discussed from the 
viewpoint of steel composition and 
melting practice in the following sec- 
tion. 


Composition and Steel-Making 
Practice 

In an effort to obtain data on steel 
composition and melting practice, 
which might form the basis for the 
specification of a steel satisfactorily 
resistant to graphitization, a consider- 
able number of chemical! and spectro- 
graphic determinations were made. At 
first. silicon, total residual aluminum, 
and, occasionally, carbon were deter- 
mined. Later, when the progress of 
other research -on- graphitization indi- 
cated that nitrogen tended to inhibit 
graphitization, the analytical work was 
directed toward determination of total 
aluminum, silicon, and nitrogen. The 
amount of sample available necessar- 
ily limited the number of analyses 
that could be made per sample. 


Accumulated analytical data were 
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examined from many viewpoints in 
an effort to determine whether con- 
sistent relationships existed that had a 
bearing on the extent of graphitization 
observed. Service time, average serv- 
ice temperature, and the type of steel 
(whether plate or pipe as well as 
whether carbon, carbon-silicon, or 
carbon-molybdenum) were also taken 
into account. 

It should be pointed out that the 
values reported for average service 
temperature were obtained by the con- 
tributing companies under field con- 
ditions, and in some cases uncertainty 
necessarily exists as to their signifi- 
cance. In addition, the temperature 
values usually reported appeared to 
be “stream temperatures” rather than 
“metal temperatures,” and a reliable 
estimate of metal temperature could 
not be secured. 

The extent of graphite formation 
found in all the samples which had 
experienced an average service tem- 
perature of 890 F. or more for at 
35.000 hours was examined as 
a function of aluminum content as 
well as of silicon content. These con- 
ditions of time and temperature were 
chosen as arbitrary minima. Among 
the plate steels, it was observed that 
in every case where graphitization was 
rated “severe” the steel had a high 
total aluminum content, i.e., 0.015 
percent or more. In addition, 50 per- 
cent of the plate steels containing 
0.015 percent or more total aluminum 
had graphitized moderately or severely, 
whereas only 25 percent had shown 
no graphite. In contrast to this, none 
of the plate steels containing less than 
0.015 percent total aluminum had 
graphitized “severely.” only 9 percent 
“moderately,” while 80 percent showed 
no graphite. Figure 6 illustrates these 
relationships. Among the pipe steels, 
the data were too scant to permit es- 
tablishment of trends, In the one case 
of “severe” graphitization in a pipe 
steel where an analytical determina- 
tion was available, the total aluminum 
content was reported to be less than 
0.005 percent. 

The influence of service tempera- 
ture was then studied in relation to 
the aluminum and silicon contents of 
the steels. Samples of steel in service 
at any temperature for at least 35,000 
hours were used. While no close cor- 
relation with either aluminum or sili- 
con content seemed evident. it was ob- 
served that, except in one case (car- 
bon steel, ASTM Specification A-285, 
containing 0.042% Al and 0.21% Si), 
only slight graphitization, if any, oc- 
curred at average service temperatures 
below 890 F. 

In addition, the influence of service 
time in conjunction with average serv- 


least 
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ice temperature was examined simul- 
taneously with aluminum and silicon 
contents. No correlation. with compo- 
sition was observed. It could be said, 
however, that temperature played a 
more important role in inducing 
graphitization than did time. 

In 40 cases, nitrogen analyses were 
available. However, with four excep- 
tions, the nitrogen contents of the 
steels fell within the range of 0.005 
to 0.006 percent. This range was too 
narrow to permit correlation with 
graphitization behavior. 

The statistics relating the type of 
steel to graphitization extent are as 
shown in Table A. 


TABLE A 


PLATE STEELS NUMBER OF SAMPLES 
285 (A70) A201 A204 


ASTM Specification 
Exteat of Graphitization 

None aa) 6 15 
Shght 6 19 

Moderate 2 1 

Severe ; 


PIPE STEELS 


ASTM Specification 
Exteat of Graphitization 
None 
Shght 
Moderate 
Severe 


One sample was not considered be- 
cause it was all weld metal, while 
eight others were not included because 
the specifications for them were not 
known. 

The tabulation appears to suggest 
that carbon-steel plate (A285 and 
A70) is more resistant to graphite 
formation than is carbon-silicon plate 
(A201), while carbon pipe steel is 
quite susceptible to graphitization. 
However, when average service tem 
perature was taken into account, it 
was found that this supposition could 
not be made. It was noted that the 
majority of the carbon plate steels 
were used at temperatures below 900 
F.. while most of the carbon-silicon 
plate steels were used in the range 
900-1000 F. and several were used at 


temperatures well above 1000 F. On 


the other hand, many of the carbon 
pipe steels were used at temperatures 
above 1000 F. 

It could therefore be said that, on 
the average, service temperature was 
more severe for the carbon-silicon 
plate than the carbon plate steels. 
Thus, the tabulation -actuatty reflects 
severity of service conditions rather 
than performance of type of steel, in 
the case of the carbon and carbon- 
silicon steels. 

The tabulation also shows that in 
no case did either the carbon-molyb- 
denum plate steels (A204) or the 


carbon-molybdenum pipe steels 
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(A206) show any evidence of graphi- 
tization. These steels were divided 
quite uniformly with regard to serv- 
ice temperature, about 1/3 being used 
below 900 F., about 1/3 in the range 
900-1000 F. and about 1/3 at temper- 
atures above 1000 F. The results tend 
to confirm the experience of the power 
industry to the effect that carbon-mo- 
lybdenum steam-pipe steels were found 
to be somewhat more resistant to 
graphitization than plain-carbon steels 
However, the power industry found 
numerous cases of graphite formation 
in carbon-molybdenum steels and, in 
particular, found instances in these 
steels of an extreme concentration of 
graphite which came to be termed 
“eyebrow” type graphite formation 
In fact, that favors 
chromium-molybdenum steels, contain- 
ing more than 0.5 percent chromium 
i.e. A3SIS, for steam piping to be 
used at service temperatures of about 
950 F 


fore be 


industry now 


Caution must there- 
results 


and above 
used in assessing the 
presented here on the carbon-molyb 
denum steels. 


Accelerated Graphitization Tests 

The group of samples given the ac- 
celerated yraphitization test of LOOO 
1025 F. was also studied for 
composition 


hours at 
effects 
of steel, 

It was considered that 
10 carbon-molybdenum 


due to and ty pe 
significant 
none of the 
steel samples tested showed any evi 
dence of graphite formation after test 
This group was composed of 8 plate 
steels (A204) and two pipe steels 
(A206). The content of 
these ranged 0.002 to 
0.0065 percent, while 
from 0.10 to 0.52 percent. No nitro- 


aluminum 
from 
silicon 


steels 
varied 
gen analyses were available for any 
of these particular steels 

Among the other 
the accelerated test, 
as shown in Table B 


spec imens given 


the results were 


TABLE 8 


| 


NUMBER OF SPECIMENS 


ASTM Specification A285 (A70 A201 A106 


Eateat of Graphitization 
hwht 
Muderate 
Se vete 
CGraphitization Unchanged 
hy Teat 
Ciraphitization Inereased 


The three st verely graphitized speci- 
contained 0.030. 0.030. and 
Al, respectively, with 


mens 
0.073 percent 
corresponding silicon contents of 0.16, 
0.18, and 0.20 percent. The aluminum 
content of the moderately graphitized 


specimens ranged from 0.002 to 0.030 
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percent with silicon varying from 0.01 
to 0.22 percent. 
Discussion 


In the several instances where “‘se- 
graphitization was found, ex- 
mechanical 


vere” 
amination suggested that 
properties may have been impaired. 
The extent of such impairment is a 
matter for further investigation. 
Should further study demonstrate that 
graphitization bad caused significant 
deterioration of mechanical properties, 
then remedial become im- 
portant. 
While no 
to graphitization have occurred, some 
vessels have been built with internal 
metal tempera- 
have been con- 


measures 


instances of failure due 


insulation to reduce 
tures. Other 
structed from graphitization- resistant 
alloy Still others are being 
built of carbon steels. 

equipment is 


vessels 
steels. 


Insofar as new con- 
cerned, the question of the kind of 
steel to use becomes of major impor- 
tance, should graphitization be con- 
sidered a definite cause or even a prob- 
able cause of failure. The results of 
the investigation, thus far, have shown 
that neither carbon steels, such as 
made to ASTM Specification A285. 
represented 
A201, are 
Moreover. 


nor carbon-silicon steels 
by ASTM Specification 
immune to graphitization. 


both types are apt to develop unde- 
sirable concentrations of graphite in 
weld-heat-affected metal. No simple re- 
lationship seems to exist between 
graphitization susceptibility and such 


variables of composition as total alu 
minum. silicon, and nitrogen. 

The strongest lead, in the matter of 
composition, is the immunity toward 
graphitization thus far shown by the 
carbon-molybdenum steels. This find- 
ing, however. must be viewed with 
caution because carbon-molybdenum 
steels are known to graphitize.” The 
results indicate that carbon-molybde 
num steels are markedly more resistant 
to graphitization in refinery equip 
ment than are the carbon and carbon 
silicon steels tested. They prove 
to be satisfactorily resistant for ihe 
purposes of the industry. This remains 
the results of 


may 


to be demonstrated by 
continued investigation 


Conclusions 


1) To date, no instances of failure 
in refinery equipment have been ob 
served in which graphitization could 
be considered either as the direct cause 
or as an important contributing factor 

2) In 8 out of 151 plate-steel sam 
ples (6.1 percent). the extent and 
form of graphitization was such as to 
cause the specimens to crack in a 
cold-bend test 


3) Though several pipe-steel sam- 
ples were considered to have graphi- 
tized “severely,” the material available 
was insufficient to permit determina- 
tion of their cold-bend properties. 

1) In no case was the continuous 
“eyebrow” type of graphite formation, 
such as has been encountered by the 
power industry, observed even in “se- 
verely” graphitized samples. 

5) One plate sample contained a 
fracture which was considered to have 
been caused by a combination of 
stress concentration and high-tem- 
perature oxidation. No evidence was 
found that graphitization had contrib- 
uted to the failure. 

6) Accelerated graphitization tests 
completed thus far have shown some 
cases in which further graphitization 
is to be expected in service. In other 
cases, the steels were susceptible to 
graphitization though not graphitized 
in service. In many cases, average 
service temperature was low enough 
that graphitization would not be ex- 
pec ted. even in a susceptible steel. 

7) Among the plate-steel samples, 
it was observed that total aluminum 
content tended to influence graphitiza- 
tion susceptibility. Some 50 percent 
of the plate steels containing 0.015 
percent or more total aluminum had 


‘ 


graphitized ‘‘moderately”’ or “se- 
verely.” while only 25 percent showed 
no graphitization. In contrast, no plate 
steels containing less than 0.015 per- 
cent total aluminum had graphitized 
“severely.” only 9 percent “moder- 
ately.” while 80 percent showed no 
graphitization. 

Regarding pipe steels, the data were 
too meager to permit establishment of 
trends. 

8) None of the carbon-molybdenum 
whether 
plate on pipe. showed any evidence 


steels thus far examined. 
of graphitization. These results indi- 
cate that the carbon-molybdenum 
steels are markedly 
graphitization in refinery 
than are carbon or 


resistant to 
equipment 
carbon-silicon 


more 


steels. 
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Figure 1. Flow diagram of commercial trickle hydrodesulfurization plant 


New Shell Hydrodesulfurization Process 
Shows These Features 


® Application of “trickle” technique 


® 85 to 90 percent sulfur removal 


® High-octane gasoline as a by-product 


H. Hoog, H. G. Klinkert and A. Schaafsma 


THIS IMPROVED catalytic hydro- 
desulfurization process upgrades high- 
sulfur stocks, such as straight-run and 
catalytically cracked gas oils, and 
shale oils. The application of the 
“trickle” technique, in which the feed 
flows downwardly as a thin liquid film 
over catalyst particles in a fixed bed 
Hoog is with Koninklijke-Shell (Royal 
Shell) Laboratorium, Amsterdam 
THE NETHERLANDS. Messrs. Klinkert and 
Schaafsma are with Bataafsche Petroleum 


Maatschapp!j, The Hague, THE NETHER 
LANDS 


Mr 
Dutch 


May, 1953 


in the presence of a low hydrogen- 
recycle flow, results in a reduction of 
15 to 20 percent in capital investment 
and operating cost relative to vapor- 
phase operation. High-boiling feed 
stocks may be more economically de- 
sulfurized by the process, inasmuch as 
it is not necessary to vaporize com- 
pletely the reactor-charge stream. A 
sulfur removal of 85 to 90 percent is 
easily obtained, with long catalyst 


life without regeneration. 


A Gulf Publishing Company Publication 


Answer to Sulfur Problem 

For the past decade the sulfur con- 
tent of crude oil and its derivatives 
has been causing more and more con- 
cern to refiners. 

Thus, in the United States, the pro- 
portion of sour to sweet crudes has 
increased,’ ** jnasmuch as the relative 
shortage of petroleum has stimulated 
the refining of high-sulfur crudes the 
production of which normally would 
have been held batk. Among others, 
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and South- 
contents 


Texas, 
eastern sulfur 
of 3 percent or above. Also shale and 


some California, 


crudes show 
tar sands are receiving increased at- 
tention, and usually the oil therefrom 
is high in sulfur, oxygen, and nitrogen. 

Outside the U, S.. the vast reserves 
of the Middle East are invariably high 
in sulfur:*®*™ and, with the intro- 
duction of these crudes in Europe, the 
sulfur content of various products 
definitely compares unfavorably with 
its prewar level, 

The situation as described rather 
conflicts with the customer's demand 
for low-sulfur products. Particularly 
in the field of diesel fuels it is recog- 
nized that sulfur has an adverse effect 
on wear and engine cleanliness.’ Also. 
for domestic fuels. low-sulfur stocks 
are preferred. 

The increasing demand for diesel 
fuels and gas oils has induced refiners 
to blend cycle oils produced by cata- 
lytic cracking into virgin stocks, thus 
increasing the volume of middle 
distillates. 

However, in the catalytic cracking 
of sulfur-bearing stock, the sulfur 
tends to concentrate in the eycle oil, 
and sulfur contents up to 3. percent 
are encountered 


What Surveys Show 

The position is clearly reflected in 
the national annual diesel-fuel surveys 
conducted by the American Petroleum 
Institute in cooperation with the U. S. 
Bureau of Mines.® Although the aver- 
age quality of the fuels is still quite 
satisfactory, several samples show 
large deviations in sulfur content. 
gravity, and diesel index; and it is 
obvious that these samples contain an 
appreciable percentage of catalytically 
cracked cycle oil from medium or 
high-sulfur stocks. 

The demand for high-quality middle 
distillates calls for refinery methods 
to solve the sulfur problem 

Solvent extraction has already been 
proposed as a means for quality im- 
provement of virgin gas and oil cata- 
lytically cracked cycle oil. Commercial- 
scale furfural extraction® is being 
applied for the reduction of sulfur in 
gas oils, Also hydrogen fluoride’ is a 
suitable reduce the sulfur 
content, 


agent to 
However, solvent extraction has a 
few shortcomings, viz.: 

a) The aromatic extracts are high 
in sulfur and, by the nature of the 
process, are degraded in value. 

b) The low specific gravity of the 
raffinate has an adverse effect on the 
calorific value or mileage per gallon. 

Hydrodesulfurization. on the other 
hand, has none of these disadvantages. 
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TABLE 1 


Comparison of Two Catalysts in Trickle 
Hydrodesulfurization of Straight-run Middic 
East Gas Oil 


Cobalt- 
Molybdenum. 
Alumina 


Tungsten 
Nickel 

CATALYST Sulhde 

Temperature, fabre 

Pressure, paisa 7 THO 

Reactor height 6 ft. 3 iv 6 ft. 3 in 

( oncurrent Concurrent 


708 663 


Gas flow 


Liquid hourly space velocity 


volumes per volume per hour 24 3.6 24 3} 
Sulfur Removal, Percent 


(yas rate, ecf per bbl’ 


1250 
625 


* Standard cubic feet per barrel 

Indeed. the process shows some fea- 
tures which make it well worth con- 
sidering as a means for upgrading 
middle distillates, in particular cata- 
lytically cracked cycle stocks. 


What Hydrodesulfurization Means 


In this discussion hydrodesulfuriza- 
tion of middle distillates is defined as 
a catalytic hydrogenation process 
which has as its sole aim the removal 
of sulfur from the oil by means of 
reaction of the sulfur compounds with 
a minimum consumption of hydrogen 
so as to form hydrogen sulfide and 
one or two hydrocarbon molecules. As 
such, it should be clearly distinguished 
from hydrogenation operations which. 
although they also result in sulfur re- 
moval, are carried out primarily with 
other intentions, e.g. hydrogenation 
of catalytically cracked cycle stocks in 
order to improve the cetane number. 
or in order to make them more suita- 
ble as catalytic cracking stock.*:* 

Hydrodesulfurization 
within the scope of this definition are 
usually carried out at moderate pres- 
sures (300 to 750 psi) and at moder- 
ate temperatures (650 to 750 F.). 
with a variety of catalysts. In spite 
of the fact that such 
have been known for a number of 
years,’ '"'! 1219 commercial-scale ap- 
plication has been limited primarily 
because of the high production cost of 
hydrogen. However, with the develop- 
ment of catalytic reforming as a refin- 
ery tool, a source of cheap hydrogen 
has available. This, together 
with improvements in the hydrodesul- 
furization technique, has brought its 


pre CESSES 


processes 


bece me 
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Original presentation as “Shell 


Hydrodesulfurization Process’ 
was at the 18th Mid-Year Meet- 
ing of the American Petroleum 
Institute's Division of Refining, 
New York, May 13, 1953. 


operating cost down to such a level 
that application becomes economically 
attractive, particularly for desulfuri- 
zation of catalytically cracked cycle 
stocks. 


“Shell” Hydrodesulfurization 
Process 

During recent years the Amsterdam 
Laboratories of the Royal Dutch Shell 
Group have carried out extensive lab- 
oratory and pilot-plant investigations 
aiming at the development of a low- 
cost hydrodesulfurization process. 

A study of the various items 
erning the total cost by hydrodesul 
furization of oil distillates shows that 
a decrease in the amount of recycled 
hydrogen would reduce costs appre- 
ciably. However, reduction of the 
amount of cycle gas considerably 
level 


YON- 


below the conventional will re- 
sult in conditions where most of the 
feed is no longer vaporized but re- 
mains in the liquid state. It was felt 
that a procedure in which the oil 
would be trickled in a thin layer over 
the solid catalyst. and in which the 
gas phase would be the continuous 
phase, might be more appropriate for 
the treatment of liquid oil with a rel- 
atively small amount of hydrogen gas 
than the upflow operation. It 
found that. under these low hydrogen- 
recycle conditions, the catalyst activ 
ity was not impaired at all. Moreover. 
it could be shown that this technique 
could be applied to a variety of base 
materials and with different catalysts. 


was 


Significant Savings 

The use of such low-hydrogen re- 
cycle rates as made possible by this 
technique involves a significant sav- 
ing in operating and capital cost-——not 
only because of the reduced capacity 
and power consumption of the recycle- 
hydrogen compressors, but also be- 
cause of a reduction in the heat-trans- 
fer surface area required; for a con- 
siderably smaller amount of heat has 
to be transferred, both through feed- 
products heat exchange and in a fired 
preheater. 

The study of the various cost items 
further indicated that the catalyst 
should be selective under the operat- 
ing conditions applied; i.e.. hydrogen 
consumption should be limited essen- 
tially to that required for the des !- 
furization reaction: while side reac- 
tions, such as hydrogenation of aro- 
matics, should be suppressed. Al 
though catalysts of widely varvineg 
composition were found to possess 
this feature a combination of 


molybdenum oxide, magnesium oxide. 


(e.g... 
and zine oxide. as well as a combina- 
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tion of cobalt oxide, molybdenum 
oxide, and aluminum oxide), a cata- 
lyst prepared by impregnation of a 
bauxite carrier with a cobalt-nitrate 
and ammonium molybdate solution 
(containing cobalt and molybdenum 
in an atomic ratio of 1 to 5) was 
found to give optimum hydrodesul- 
furization performance."* This catalyst 
gave, at the same time, very little 
hydrogenation of aromatics, even at a 
high degree of sulfur removal."* 

A cheap and mechanically rugged 
form for the carrier was developed by 
extruding a paste of bauxite and by 
introducing a special technique aimed 
at the production of final granules 
without sharp edges.’ 

The standard catalyst used had the 
following composition: 0.8 parts co- 
balt, 6.5 parts molybdenum, 100 parts 
bauxite carrier. The life of such a 
catalyst was excellent under the oper- 
ating conditions applied. 

No complete review of the develop- 
ment work on the process can be given 
herein, but a few illustrative results 
will be discussed taken from the pilot- 
plant work carried out in a 3-inch re- 
actor which contained 3 catalyst beds, 
each 6 feet in height—with a through- 
put of 5 to 10 barrels per day. 


Effect of Hydrogen-Recycle Rate 

The experimental results given in 
Figure 2 demonstrate that, under 
otherwise equal conditions, desulfuri- 
zation is most complete at hydrogen- 
recycle rates corresponding to the 
break point between trickle and vapor- 
phase operation. 

The decrease in desulfurization with 
a further increase in hydrogen-recycle 
rate for vapor-phase operation may be 
explained by the fact that contact time 
and oil partial pressure are decreased. 
At hydrogen-recycle rates below the 
break point the desulfurization de- 
creases, presumably because of the 
lower mass-transfer rate caused by the 
resistance of the liquid film on the 
catalyst surface. The decrease in desul- 
furization at very low hydrogen- 
recycle rates may be attributed to the 
lower hydrogen partial pressure and 
the higher hydrogen-sulfide partial 
pressure existing in the lower part of 
the reactor. 

Figure 2 shows clearly that the re- 
duction in sulfur removal which was 
effected when operation was at low 
hydrogen-recycle rates in trickle oper- 
ation (250 to 1500 scf per barrel), as 
compared with vapor-phase operation 
at hydrogen-recycle rates in the order 
of 5000 to 10,000 scf per barrel. is 
relatively small. This has been con- 
firmed by pilot-plant experiments with 
a number of stocks, including catalyt- 
ically cracked cycle stocks, 
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Figure 2. Hydrodesulfurization: Effect of Hydrogen Recycle Rate on Sulfur Removal 


Economic evaluations on the basis 
of these results have shown that, when 
a comparison is made for a given sul- 
fur content of the product, the cost of 
the small increase in reactor volume 
required is far out-weighed by the re- 
duction in cost of gas-recycle com- 
pressors and heat-transfer equipment. 
The over-all capital investment re- 
quired for the hydrogenation unit 
proper is in the order of 15 to 20 
percent lower for trickle operations; 
and a similar reduction in operating 
cost is obtained. 


Effect of Hydrogen Sulfide in 
the Recycle Gas 


In the early work hydrogen sulfide 
was always removed from the recycle 
gas. However. as it became clear that 
the trickle operation could success- 
fully be carried out at very low 
evcle rates—in which case substantial 
hydrogen-sulfide concentrations are 
built up in the lower part of the re- 


gas- 


TABLE 2 


Effect of Hydrogen Sulfide in Recycle Gas 
Feed Stock: Middle East light catalytically cracked 
cycle oil 


ASTM boiling range, fahrenheit 
Gravity, API 
Sulfur, percent by weight 41 
Plant 

Reactor 

Catalyst-bed height 


4) to 640 
21 


Processing Conditions 

Pressure, peia 
Temperature, fahrenheit 
Liquid hourly space velocity, 

volumes per volume per 

hour 2 1.1 1.1 
Recycle-gas rate, scf per 

barrel 1350 
H vdrogen-sulfide removal 

from recycle gas Yes No 
Sulfur removal, percent } 95 “4 


1350 
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actor without impairment of the cata- 
lyst activity—-comparative pilot-plant 
experiments were carried out in which 
hydrogen sulfide was not removed 
from the recycle gas. Typical results, 
given in Table 2, show that the reduc- 
tion in sulfur removal, which resulted 
from leaving the hydrogen sulfide in 
the recycle gas, is very small; further, 
no permanent loss of catalyst activity 
could be detected in pilot-plant runs 
of long duration during those periods 
when hydrogen sulfide was present in 
the recycle gas. 

The removal of hydrogen sulfide 
from the recycle gas can. therefore, 
he omitted in this trickle process—the 
hydrogen sulfide produced leaving the 
system with the liquid product from 
which it is removed by flashing. This 
again leads to a significant saving in 
capital and operating costs, particu- 
larly in refineries where no removal 
of hydrogen sulfide from the tail gas 
is necessary, or where the relatively 
small quantity of tail gas can be 
routed to an existing plant for 
hydrogen-sulfide removal. 


Operating Pressure and 
Temperature 

The process can be operated at pres- 
sures ranging from 300 to 750 psia, 
and at temperatures from 660 to 730 
F. The preferred conditions for deep 
desulfurization (80 to 90 per cent sul- 
fur removal) from middle distillates 
are at pressures from 600 to 750 psia 
and at temperatures from 690 to 
720 F. In pilot-plant runs of long du- 
ration, during which a number of 
straight-run stocks were processed 
under these conditions, with recycle- 
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gas rates of 300 to 1250 sef per bar- 
rel, no significant decrease in catalyst 
activity could be observed after up to 
20,000 volumes of oil had passed over 
| volume of catalyst-without any in- 
termediate regeneration. Coke deposi- 
tion is practically nil, corresponding 
to less than 0.0005 percent by weight 
of oil charged. With catalytically 
cracked cycle stocks, the decrease in 
catalyst activity experienced was still 
small, if after 1.000 


volumes of oil had passed over | vol 


very any, some 
ume of catalyst. 

After this experience it was not sur- 
prising to find that, when a heavy 
Middle East flashed distillate was fed 
to the pilot plant, catalyst activity 
again was not reduced during a 400- 
hour operation. Furthermore, apart 
from desulfurization, in additional re- 
in a marked 
carbon—-was 


fining effect—consisting 
reduction of Conradson 
observed. 

It may be intéresting to note that, 
under the conditions of the trickle- 
hydrodesulfurization process, sulfur 
and oxygen proved to be largely re- 
moved from Colorado shale oil; this 
was true also, although to a smaller 
extent, with respect to ma- 
terials. Nitrogen, however, was only 
partly hydrogenated. By increasing 
the pressure to 2150 psia, this defi- 
ciency could be remedied—all con- 
taminants then being removed to the 
extent of 70 to 90 percent.'* 


resinous 


Effect of Diluents in Makeup 
Hydrogen 


In view of the desirability of using 
impure hydrogen from catalytic re- 
forming in the hydrodesulfurization 
operation, the effect of buildup of dil- 
uents (methane) in the hyrodesulfuri- 
zation recycle gas has been investi- 
gated 

The decrease in degre of desulfuri 
zation was found to be small when a 
buildup of 15 percent by volume of 
methane was permitted in the recycle 
as illustrated in Table 3. The 
percentage of methane which can be 
tolerated in the makeup hydrogen is. 
of course, a function of the amount 
of hydrogen consumed in the hydro 
desulfurization reaction. When stocks 
with a sulfur content of. say. | to 1.5 
percent by weight are desulfurized., 
makeup hydrogen with a methane con- 
tent of 7 to 10 percent by volume can 
be used without any provisions for hy- 
drogen concentration. If makeup 
hydrogen with such concentrations of 


as, 


methane must be used for desulfuri 
zation of higher sulfur-content stocks, 
the buildup of methane and other dil- 
vents in the recycle gas preferably 
should be depressed either with a sim 
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TABLE 3 


Effect of Methane in Recycle Gas 


Feed Stock: Middle East light catalytically cracked 
cycle oil 


ASTM boiling range, fahrenheit 460 to 640 
Gravity, deg. API 21 
Sulfur, percent by weight 3.1 
Plant 
Reactor 
Catalyst-bed height 
Processing Conditions 
Pressure 
Temperature, fahrenheit 
Removal of hydrogen sulfide 
from recycle gas 
Liquid hourly space velocity 
volumes per volume per 
hour 
Recycle-gas rate, sef per bbl 
Methane in feed gas, percent 
by volume 
Methane in recyle 
cent by volume 
Sulfur removal, percent 


pew 


c=, per- 


Neghaible 
S7 


ple concurrent oil wash or by applica- 
tion of a small bleed from the recycle 


gas. 


Hydrogen Consumption 


From. a lerge-coHection of data. it 
can be calculated that the hydrogen 
consumption in trickle hydrodesulfur- 
ization of straight-run middle distil- 
lates (boiling range, 440 to 660 F.). 
over a cobalt-molybdenum-alumina 
catalyst, amounts, on an average, to 
50 sef per Ib. of sulfur removed 
which is equivalent to approximately 
4 mols of hydrogen per atom of sul- 
fur removed.'’ Furthermore, a slightly 
higher figure was found for Middle 
Fast catalytically cracked cycle oils. 
This is closed to the theoretical mini- 
mum of three mols per atom of sul- 
fur removed which may be expected 
for hydrogenation of the sulfur com- 
pounds (alkylbenzothiophanes) which 
predominate in Middle East straight- 
run and catalytically cracked cycle 
oils.* This fact confirms that the 
cobalt-molybdenum-alumina catalyst 
used possesses a satisfactory degree of 


selectivity under the conditions ap- 
plied. Hydrogenation of aromatics is 
almost completely suppressed, but hy- 
drogenation of olefins cannot be 
avoided entirely. 

It may be of interest to note here 
that, for the majority of the crudes, 
the quantity of hydrogen produced in 
catalytic reforming of the naphtha 
cut is more than sufficient to meet the 
hydrogen requirements in the hydro- 
desulfurization of light catalytically 
cracked cycle oil. This hydrogen bal- 
ance can even be achieved in the case 
of the low-naphthenic high-sulfur Mid- 
dle Fast crudes. 


Product Yields and Properties 

The liquid-product yields obtained 
are extremely high; i.e., no formation 
of light ends, apart from that which 
resulted from breakdown of sulfur 
compounds, could be observed. The 
fryfirogenation of sulfur compounds 
results in part, in the formation of 
hydrocarbons boiling in the gasoline 
range, and the latter usually have to 
be removed from the desulfurized 
product because of their flush point. 
In the case of hydrodesulfurization of 
catalytically cracked cycle stocks, these 
gasoline components result from hy- 
drogenation of alkylbenzothiophenes. 
and they are, therefore, of high aro- 
matic content and octane rating.’ This 
is illustrated in Table 4, which also 
contains some data on the properties 
of various cuts prepared from the de- 
sulfurized product. 

The 430 to 500-F. fraction forms 
an excellent component for the manu- 
facture of engine-fuel-type kerosine 
which. on blending with straight-run 
naphtha, satisfies all specifications. 
The 430+ or 500+ F. fractions are 
suitable for blending with straight-run 


TABLE 4 


Trickle Hydrodesulfurization of Middle East Light Catalytically Cracked Cycle Oil 


(Product 


Processing Conditions 

Catalyst 

Pressure psia 

Temperature, fahrenheit 

Liquid hourly space velocity, volumes per volume per hour 
Recvcle-gas rate, sef per barrel 


Percent by weight of feed 
Percent by volume of feed 
Gravity, deg. API 
ASTM Distillation (Fahrenheu 
= Initial boiling pont 
End point 
Sulfur, percent by weight 
Extractable with S-percent s 
Octane Nambers 
ASTM, without TEL additio 
CFR research, without TEL addition 
Pour point, fahrenheit 
Diesel index 


tur 


acid, percent by weight 


Properties) 


Cobalt-molybdenum-alumina 
750 


710 
1.6 


1350 


PRODUCTS 


Fraction*: | Fraction*: 
Under 430 to 
430 F 


Fraction*: 
430 F 
Plus 


Fraction 
heed § 
Stock 





87.6 
904 
26.1 


9.9 
10.7 


33.8 


how 
100 
213 


440 270 475 
6) 417 650 
27% ool om 


0 87 


”) 
10+ 





gas-oil fractions into a low-sulfur 
high-speed diesel fuel. 

It should be noted that the trends 
just indicated are not limited to Middle 
East catalytically cracked cycle oils; 
additional experiments with cycle oils 
from U. S. commercial catalytic crack- 
ing operations gave similar results— 
the amount of aromatic gasoline 
formed being roughly proportional to 
the sulfur content of the front end of 
the cycle oil. 


Commercial Application 

The trickle hydrodesulfurization 
process described herein is suitable 
for the desulfurization of a large 
variety of stocks. It should be noted 
that, inasmuch as no vaporization of 
the oil feed is necessary, high-boiling 
distillates, which would require exces- 
sive recycle-gas quantities for vapor- 
ization under the process conditions, 
can be desulfurized without difficulty. 

Figure 1 is a simplified flow dia- 
gram.of a commercial-scale unit for a 
triewe hydrodesulfurization of middle 
distillates. Such a unit is now under 
construction at the Stanlow (England) 
Shell Refining and Marketing Com- 
pany, Ltd. Oil charge and fresh hy- 
drogen, as well as recycle hydrogen. 
are combined. The combination is first 
preheated by exchange with hot re- 
action products, and then is heated in 
a small gas- or oil-fired furnace. 

The reactor may contain a number 
of catalyst beds, between which cold 
charge oil is injected to take up the 
heat produced in the exothermic hy- 
drogenation reaction. The number of 
beds required depends upon the sulfur 
content of the charge stock and upon 
the degree of sulfur removal desired. 
With low-sulfur stocks, i.e., stocks 
with a sulfur content of, say, approxi- 
mately 1 percent by weight or less, 
intermediate cooling may be omitted. 
The reaction products, after heat ex- 
change with the feed, are cooled fur- 
ther and then passed to the high- 
pressure separator—from which, after 
the addition of makeup hydrogen, the 
gas is recycled. The liquid from the 
high-pressure separator is flashed in 


a low-pressure separator, and is then 


TABLE 5 


Cost of Hydrodesulfurization 
(Gulf Coast, U.S.A.) 


Middle East 


Middle East 
Straight-run 


CHARGE STOCK Gas Oi 





ASTM Distillation Fahrenheit 
Initial boiling point 446 
End point 666 650 
Sulfur content, percent by weight 1.3 2.9 
Sulfur removal, percent 85 85 
Plant capacity, barrels per 
stream day 
Plant investment (inside plot 
including first catalyst charge 
excluding process and engi- 
neering design), dollars 


430,000 1,300,000 
Operating Cost (excluding de 
preciation and interest), cents 
per barrel of intake 
Hydrogen! 
Catalyst 
Utilities 
Operating labor 
Maintenance? 
Supervision and 
Overhead* 


Taxes and insurance* 


refiner) 


Product: 
Low-sulfur diesel-fuel com 
ponent, gallons per bar 
rel of intake 2 $8 
Byproducts: 
Heavy-gasoline component, 
gallons per barrel of intake 45 
Hydrogen sulfide, sef per 
barrel of intake 40 95 


' At fuel equivalent of 10 cents per million Btu's 

2 Four percent of capital per year 

’ Eighty percent of operating labor plas maintenance 
* Two percent of capital per year 


passed to a product fractionating sec- 
tion for removal of the remaining hy- 
drogen sulfide and light ends. 

If desired, an engine-fuel type of 
kerosine component may be recovered. 
The low-pressure tail gas is, if desired, 
passed to a gas-purification plant for 
removal of hydrogen sulfide; and the 
latter may, for example, subsequently 
be converted to sulfur in a Claus 
plant. 

For most commercial applications 
the rate of decrease of catalyst activity 
will be extremely low, corresponding 
to a catalyst “life” on the order of 
one year. Catalyst activity can be re- 
stored completely by regeneration in 
situ. 


Economics 

Obviously, the economics of an “up- 
grading” operation such as the hydro- 
desulfurization of straight-run gas oil 
of light catalytically cracked cycle ga- 
are in large measure dependent upon 
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local conditions, such as, for example, 
the availability of low-cost hydrogen 
and the crudes processed. Therefore, 
Table 5 may suffice to indicate the 
cost of trickle hydrodesulfurization 
operation in two typical cases. 
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ROOSEVELT OIL and Refining 
Corporation, Mount Pleasant, Mich., 
has the world’s first Platreater, a hy- 
drogenation process which refines aro- 
matic concentrates prior to separation 
in a Udex unit 

The refinery recently installed the 
Platreater together with a Platforming 
unit and a Udex unit, all three of 
which were engineered and licensed by 
Universal Oil Products Company, Des 
Plaines, Ill. Procon Incorporated han- 
dled the construction of all three units. 
and participated in the preparation of 
drawings for erection of the units. 

The Platformer half the 
month on motor fuel production at a 
design capacity of 1800 barrels per 
stream day. The other half of the 
month is used for aromatics produc 
tion, for which the Platformer is sched 
uled to charge 1200 barrels per stream 
day of feed stock, turning out in ex. 
cess of 400 barrels per stream day of 
aromatics. In addition, the Platreater’s 
daily 250 


matics 


runs for 


output is barrels of aro- 

Roosevelt's new three-unit combina- 
tion places this long-established re 
finery in the enviable position of being 
able to produce a larger quantity of 
premium quality gasoline, manufac 
ture aromatics which meet the rigid 
nitration grade specifications with ease 
and to broaden its market for spe 
cialty naphthas and solvents, which for 
been the mainstay of its 


vears have 


business, 


Michigan Crudes Used 
distil- 
con- 


The refinery buys aromatic 
lates from chemical companies 
centrates which previously it had been 
unable to refine to recover pure ben 
zene and toluene but which it used as 
a motor gasoline component 
Michigan crudes processed by 
Roosevelt contain a low percentage of 
naphthenes, The total amount of ben- 
zene and toluene which the Platformer 
alone with the Udex plant could have 
produced from these crudes was esti- 
mated at 180 barrels per calendar day. 
Of this amount, 140 barrels per cal 
endar day would have been toluene 
The aromatic distillates a by-prod- 
uct of ethylene production by high se- 
thermal contain re 


verity cracking 


142 


coverable benzene and toluene esti- 
mated at about 250 barrels per calen- 
dar day. But they also contain a wide 
variety of unsaturates, chiefly olefins 
which make up 38 percent of the con- 
centrates. 

Hydrogenation of the olefins and 
destruction of sulfur compounds facil- 
itates operation of the Udex unit for 
high quality aromatic products. Uni- 
versal’s scientists and engineers created 
the Platreater to do this job. The prod- 
uct issuing from the Platreater has 
been found to be a good feed for re- 
covery of aromatics, and gives the re- 
finery a supplemental supply of ben- 
zene and toluene to those obtained 
from the Platformer. 


Continuous Run 


Excess hydrogen from the Plat- 
former, produced either in the motor 
fuel or aromatics runs, is cycled 
through the Platreater to saturate the 
olefins into paraffins before charging 
to the Udex unit. The constant supply 
of hydrogen enables the Platreater to 
be run continuously. 

The distillates used in the Platreater 
are delivered to Roosevelt by truck. 
then pumped from storage to a pre- 
fractionator. Here a sidecut which con- 
stitutes the Platreater charge is made. 
The sidecut is mixed directly with a 
gas stream and then preheated through 
heat exchangers, from whence the com- 


bined feed enters a catalytic reactor 


Udex Unit Feed and Products 


Raf- Bensene Toluene 
finate Product Product 


Kenzene, Wt., percent 53 00 
Toluene, Wt., percent 2? 07 
Boiling Range, ASTM 
D-835-47, °¢ 
Acid Wash Color 
Freezing Point, 
Gravity, “API 
ASTM Distillation, F 
IBP 


5 percent 
10 percent 
10 percent 
SO percent 
‘0 percent 
©) percent 
95 percent 
EP 


Percent Recovered 
Percent Bottom 
Percent Low 


where contact is made with the Pla- 
treater catalyst. 

After passing through the reactor, 
the product is sent to a cooler, then to 
a separator, The liquid from the sep- 
arator is charged to a stabilizer col- 
unin, where the stock is stabilized to 
C, and heavier bottoms. The bottoms 
are sent to the Udex charge tanks. 
which also contain the product of the 
Platformer’s benzene-toluene opera- 
tion. These two products combine to 
create feed stock for the Udex unit. 

Feed stock from the Udex charge 
tanks is pumped into an extractor. 
where it is contacted with the solvent 
which contains diethylene glycol. 
which removes aromatics from the 
feed stock. Non-aromatic raffinate 
from the Udex plant passes out of the 
extractor through a water wash to 
storage. 

Solvent containing extracted aro- 
matics passes into a solvent stripping 
column, where aromatics are recov- 
ered. In subsequent operations, the 
aromatics pass through a water wash 
and a clay treater before going into 
intermediate tankage. 

Feed stock for the benzene-toluene 
fractionators is pumped from the in- 
termediate stora ge into the benzene 
column, where benzene is taken as an 
overhead product. Bottoms from the 
benzene column pass into the toluene 
column for recovery of this aromatic 
as overhead product. 

Platformer feed stock for the 
benzene-toluene operation has a boil- 
ing range of about 150 to 225 F. For 
the motor fuel operation, materials of 
a boiling range of 225 to 400 F. are 
used, 


7000 Barrels Daily 

Roosevelt is processing 7000 barrels 
of Michigan crude a day. In the motor 
fuel operations, a stabilized Platform- 
ate having a leaded F-1 octane number 
of 92 to 94 is being produced. 

Roosevelt is experiencing an in- 
creasing demand from the solvent in- 
dustry for aromatic-free naphthas. The 
refinery therefore plans to supply the 
non-aromatic residue from the Udex 
plant to the trade as a specialty prod 
uct, thus adding to its present line of 
special solvents. 
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Oxidation 


Halogenotion —» Alky! 
Nitration ———« Nitroparaffins 
Sulfonation ——e(Only with special types) 


PARAFFINS 


Aicohols 
Aldehydes 
Ketones 
Acids 


Halides 


Dehydrogenation» Olefins 
Cracking ————»-Olefins & paraffins of lower molecular weight 
isomerization —eIlsomeric paraffins 


Alcohols 
Oxidation + ketones 
Dicarboxylic Acids 


NAPHTHENES 


Halogenation — Cycloalky! Halides 


Nitration —————Cycloalky! nitro compounds 
Dehydrogenation Aromatics 
Isomerization —e Methyicyclopentane to cyclohexane 


Oxidation ——— Unsaturated dicarboxylic acids 


AROMATICS 


By addition~Hexahalo cyclohexanes 
Halogenation Es substitution+Halo aromatics 
On the side chain+Halo aryl paoroffins 


Nitration ———e Nitroaromatics 
Sulfonation —e Aromatic sulfonates 
Alkylation —— Alkyl aromatics 


Table 1. Reactions of the Paraffins, Naphthenes and Aromatic Hydrocarbons 
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Part |. Petroleum as a raw material for the chemical industry 


Lewis F. Hatch, University of Texas 
Austin 


THE TERM “petrochemicals” has at one time or an- 
other meant all things to all men. For our purposes we 
will consider a petrochemical any chemical compound 
obtained directly from petroleum or natural gas or de- 
rived from petroleum or natural gas hydrocarbons. The 
present series of articles will deal primarily with the 
nature of the raw material, petroleum and natural gas. 
and with the fundamental chemical changes which may 
be used on compounds from these sources to prepare 
material to be utilized in chemical markets. 

The interest in petrochemicals by the petroleum industry 
is amply shown by the large number of general articles 
appearing in current magazines. These articles usually 
point out the magnitude of the petrochemical industry. and 
the figures are impressive. Petrochemicals comprise about 
25 percent of all United States production of chemicals 
and have a value of $1.6 billion. There are more than 70 
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oil and chemical companies operating 130 petrochemical 
plants with a total investment of about $2 billion. Fifty 
of these plants are located in the Texas-Louisiana Gulf 
Coast area and account for about 85 percent of the annual 
production. At present less than half of all petrochemical 
companies are owned and operated by petroleum companies. 

\ plot of the remarkable increase in production of 
petrochemicals within the last ten years predicts a dou- 
bling of the present production in the next ten years. Petro- 
chemicals is a big baby now and, as any proud parent 
would, we are going to look into its heredity and its poten- 
tials for the future. It will not be the purpose of these 
articles to record the daily activities of petrochemicals ot 
even to note specifically each pound added or inch grown. 
The emphasis will be on the basic chemistry behind the 
production figures. Current data are always available in 
the many general articles on petrochemicals appearing in 
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current technical magazines. In fact, it would appear that 
most of these magazines would feel less than completely 
dressed without at least one such paper every month. It is 
even thought that the petroleum industry would rather be 
caught with their plants down than be without the latest 
on petrochemicals. 

The interest of the petroleum industry in petrochemicals 
comes naturally not only because the industry provides 
the raw material but also because petrochemicals may pro- 
vide a profitable subsidiary business without dislocating 
the flow of petroleum to the industries main products. At 
present only 0.7 percent of petroleum output goes into 
making the tremendous dollar volume of petrochemicals. 
The most optimistic planner envisions only 2.0 percent 
being used for this purpose by 1975. 

This ever-increasing production of petrochemicals is not 
alone the result of an increasing demand by the chemical 
markets, especially plastics and synthetic detergents (syn- 
dets). The ability of the industry to supply the individual 
compounds desired is also a major factor. The problem of 
separating individual compounds from natural gas is not 
great for most natural gas contains between 85 and 95 
percent methane (CH,), 5 and 10 percent ethane (CH,CH;), 
and lesser amounts of higher molecular weight paraffin 
hydrocarbons (propane, CH,CH.CH,; and the butanes, 
CH,CH,CH,CH,, CH,CH(CH,)CH, for example). Crude 


oil, on the other hand, is much more complex. 


What Is the Composition of Crude Oil? 


Most uses of petroleum involve a complex mixture of 
compounds which are at best only roughly separated by 
distillation. “Crude oil assay” which estimates accurately 
the maximum and minimum yields of gasoline, kerosine, 
light gas oil, lubricating oil or heavy gas oil and reduced 
crude is adequate for this type of use. To estimate the 
potentials of petroleum as a source of individual com- 
pounds for the chemical industry requires a more detailed 
assay, one which gives data both in respect to the indi- 
vidual compounds and to the hydrocarbon types. This is 
not easy, for petroleum is not only a complex mixture of 
hydrocarbons of three different types but also contains 
compounds of oxygen, nitrogen and sulfur. The relative 
amounts of these nonhydrocarbon compounds can be esti- 
mated from elemental analysis. 


Elemental Analysis of Petroleum 


Percent, Range 


Flement 
Carbon, ¢ 3-87 
Hydrogen, H 11-15 
Sulfur, 5 6 
Oxygen, 0 2 
Nitrogen, N OS 
Metallic ( 0 


Elemental analysis can be deceptive. The analysis above 
shows only a small percentage of O, N, and S present, 
but, when evaluated as compounds, the percentage is much 
higher. In high sulfur crudes as much as 50 percent of 
the compounds may contain sulfur. 

The hydrocarbons in petroleum are of three types: 
paraffins, naphthenes, and aromatic. 

H 


{ 


CH,CH,CH,CH,CH« 


Benzene 
An aromati 


Cyclohexane 
\ nap! thene 


Hexane 
\ paraffin 


The number of compounds possible of each type is very 
large. There are five different paraffin hydrocarbons hav- 
ing six carbon atoms 


CH, 


CH,CHCH.CH,CH, 


CH,CH,CH:CH,CH;CH; 


n-Hexane 2-Methylpentane 


(Isohexane) 
CH CH, CH; CHs 


CH,CH.CHCH,CH CH,CH—CHCH, H.CCH.CH 
CH; 
2,3-Dimethy] 2.2 -Dimethyl 
butane butane 
(Neohexane) 


3-Methylpentane 


These compounds are isomers and have essentially the 
same chemical properties but somewhat different physical 
properties. There are 35 different paraffin hydrocarbons 
of nine carbon atoms, 4347 with 15 carbon atoms and 
more than 36 million having 25 carbon atoms. The same 
figures apply to a lesser extent to the other two hydrocar- 
bon types. In addition there are compounds of mixed types 
such as a benzene with a naphthenic ring attached. For- 
tunately petroleum actually contains only a relatively few 
of the many possible hydrocarbons. 

Each crude oil has a different composition, but it is pos- 
sible to make some generalizations in respect to the types 
of hydrocarbons present. The relative amounts of paraffins 
and naphthenes in the 120-214 F., range of three crudes 
(Bradford, Pa.; Ponca City, Okla.; East Texas) are 67 
percent paraffins, 33 percent naphthenes; 56 percent par- 
affins, 44 percent naphthenes and 52 percent paraffins and 
18 percent naphthenes. The paraffins consist mainly (49, 
69 and 50 percent) of normal paraffins and monomethy! 
paraffins (46, 27 and 44 percent). More highly branched 
paraffins made up the remainder. A study by the Standard 
Oil Development Company of individual compounds in 
Fast Texas crude boiling above 214 F., indicated the fol- 
lowing distribution of paraffin isomers in the C, range. 


Straight chain 44.7 percent 


Monomethy!] 41.3 percent 
Dimethyl 10.5 percent 
Ethyl 1.7 percent 
Trimethyl 0.9 percent 


Methylethy! 0.9 percent 


The percentages of C, naphthenes showed a greater 
percent of cyclohexanes (66.5 percent) than cyclopentanes 
(33.5 percent) with the dimethyl naphthenes predominat- 
ing over the ethyl, methylethyl and propyl naphthenes. 

Although aromatics are present in petroleum in rela- 
tively small amounts, all 14 of the aromatic compounds 
boiling between 176 and 337 F., have been isolated from 
petroleum. Toluene is present in larger amounts than ben- 
zene, and, as in the case of the naphthenes, compounds with 
ethyl, propyl and higher side chains are present in smaller 
amounts than those with only methyl groups attached. 

More than 100 different compounds have been isolated 
from Ponca City crude oil over a period of years in a 
research project sponsored by the American Petroleum 
Institute. These compounds account for more than 40 
percent of the total crude which indicates that, although 
petroleum is complex, it is not as bad as it might be. Com- 
mercially it is feasible to separate hydrocarbons containing 
at least eight carbon atoms, This includes most of the 
compounds actually or potentially of interest in petro- 
chemicals. 
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How Are the Compounds Separated? 


Several different methods are used to effect these separa- 
tions. The following are commonly used by industry and 
in the laboratory. 

I. Distillation 
1. At one fixed pressure 
a. Makes separation based on molecular size 
2. Alternately at two fixed pressures 
a. Will separate molecular types 
3. With an azeotrope-forming substance 
a. Will separate molecular types 
Extraction 
1. With different solvents 
a. Will separate molecular types 
2. At different temperatures . 
a. Will separate molecular types 
Adsorption 
1. With different adsorbents 
a. Will separate molecular types 
2. At different temperatures 
a. Will separate molecular types 


Crystalization 
1. From the mixture of hydrocarbons 
1. At a given molecular weight the freezing point 
usually increases with an increase in the symmetry 
of the molecule 
b. With a given degree of symmetry the freezing 
point increases with increase in molecular weight 
2. From a solution of the hydrocarbons in an appropri 
ate solvent 
3. Extractive crystallization 
a. Urea will separate straight chain paraffin hydro 
- carbons from other l¥drocarbons 
%. Thiourea will separate isoparaffin hydrocarbons 
from @ther hydrocarbons 


What Are Some of the Basic Reactions? 


The hydrocarbons are characterized by their resistance 
to chemical action. The name paraffin is derived from the 
Latin parvum affinis, which means “little affinity” and is 
a fairly accurate commentary on the chemical reactivity 
of these compounds. The naphthenes and aromatic hydro- 
carbons are only slightly more reactive. 

The principal reactions of these hydrocarbons are given 
in Figure 1, along with the type of compound formed. 
Each type of reaction requires a relatively high tempera- 
ture, at least for the paraffin hydrocarbons, and usually 
results in a number of products. 

Dehydrogenation and cracking are the most important 
reactions of paraffin hydrocarbons, for they give rise to 
olefins. Olefins are unsaturated hydrocarbons (for example, 
propylene CH,CH=CH,) which are more reactive than 
paraffin hydrocarbons, and most of the petrochemicals 
come from them (alcohols, glycols, alkylated benzenes, 
etc.). Celanese Corporation of America has two plants in 
Texas which oxidize propane and butane to obtain pre- 
dominantly acetaldehyde and acetic acid; methane is oxi- 
dized to formaldehyde by several companies. The haloge- 
nation of the higher hydrocarbons is carried out by only 
one company, Sharples Chemicals, Inc. They chlorinate a 
mixture of pentanes to a mixture of pentyl chlorides. The 


CsHu+Ch — CsHuCl+HCl 


Chlorination 
Pentane Pentyl chlorides 


chlorides are subsequently hydrolyzed to produce Penta- 
sol solvent. Methane, and, to a lesser extent, ethane are 
chlorinated by several different companies. 

Commercial Solvents is the only company nitrating par- 
affin hydrocarbons. The multiplicity of products makes 
this a not too promising method of ultilizing paraffin 


CHsCH.CH; + HNO, — CH;CH;CH:NO, + 
Propane 1-Nitropropane 
CH;,;CHNO,.CH; + CH,CH:NO, + CH;,NO, 


2-Nitropropane Nitroethane Nitromethane 


Nitration 
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hydrocarbons. Isomerization is a more important reaction 
with butane than with any of the other paraffins—at least 
as far as petrochemicals is concerned. 


CH 


CH;CH,CH,CH, <* CH,CHCH 


Isomerization 
, 


The naphthenes will undergo all of the general reactions 
of paraffins, although not a great deal of work has been 
done with this type of hydrocarbon, Most of the research 
has been on cyclopentane and cyclohexane. The dehydro- 
genation of cyclohexane to benzene and methyleyclohexane 
to toluene are reactions of great importance. 


CH 


CH 
Dehydrogenation 
CH, CH; H 


(Aromatization) 


CH, CH; HC CH 


CH, CH 
Methylcyclohexane lroluene 


Aromatic hydrocarbons nitrate and sulfonate much more 
readily than either paraffins or naphthenes and give a good 
vield of the mono derivative. 


Nitration 


Nitrobenzene 


SO.H 


Sulfonation H.SO), t+ HO 


Benzenesulfonic acid 


They also halogenate by substitution on the ring or side 
chain or by addition depending upon external conditions. 


CH,Cl 


Chlorination 
by 


Benz ‘ ; 
Substitution enzyl chloride 


CH CH, 


ed 


C] 
p-Chlorotoluene 


orotoluene 
CHC} 


HC! CHC] 


Chlorination 
by 


Addition CHC! CHC] 


CHC] 


He AC hloro« ye lol Kahne 


(BHC) 


rhese and other reactions will be discussed in detail in 
subsequent issues. 
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Grace Chemical Venture Based on These Processes: 


* Texaco’s Partial Oxidation 


* Casale Ammonia 


(,race 


CONSTRUCTION of the 
Chemical Company plant near 
Memphis, Tenn.. 
in May under the direction of Foster 
Wheeler ¢ orporation The three proce 
esses to be utilized in this new petro 
chemical plant will be Texaco’s partial 
oxidation, Casale, and Pechiney. The 
plant is scheduled to go on stream 
in the summer of 1954 

Grace Chemical’s plant will employ 
an air separation plant to. furnish pure 
Texaco 


will get underway 


oxygen and nitrogen; the 
partial oxidation process for the manu 
facture of synthesis gas; the Casale 
ammonia process for the production 
of ammonia; and the Pechiney proc- 
ess for the manufacture of urea by 
use of by-product carbon dioxide and 
ammonia from the unit. Ni- 
trogen produced in the form of am- 
monia and urea at the Grace Chemical 
plant will be used by both agriculture 
and industry. 

The Texaco partial oxidation proc 
ess is unique in that it uses natural 
gas and oxygen, partially burning 
these at intermediate pressure and high 
temperature to obtain a mixture of 
monoxide. In 


Casale 


hydrogen and carbon 
order for Grace Chemical to employ 
this process, an air separation plant is 
essential. The plant will separate the 
incoming air pure fractions of 
nitrogen and oxygen and an impure 


into 


nitrogen stream. The oxygen obtained 
from this then mixed with 
compressed natural gas in the Texaco 
Partial Oxidation unit to produce the 
synthesis gas. The temperature of op 
eration for the generators will be in 
2000 F. at a pressure in 
excess of 300 psi. 

The synthesis 


unit is 


eXcess of 


vas produ ed is 


quenched with a recycle stream of 
water to reduce the temperature, It 
then goes through the usual shift con 
version and monoethanolamine scrub- 
bing to remove the large amount of 
carbon dioxide produc ed in the shift- 
ing of carbon monoxide to dioxide for 
the additional production of hydrogen 
The synthesis gas leaving the mono 
ethanolamine absorber contains small 
quantities of carbon monoxide, argon. 


and other small impurities. In order 
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* Pechiney Urea 


to obtain a synthesis eas of very high 
purity, the gas then is subjected to a 
liquid nitrogen wash system in which 
the pre-cooled gas meets a stream of 
liquid nitrogen in a bubble-cap tower. 
Any impurities that have not 
densed in the pre-cooling stage will 
he condensed in the tower and thereby 


con- 


removed from the synthesis gas. 

After final purification in the liquid 
nitrogen wash tower, the synthesis gas 
is then compressed to the operating 
pressure of the Casale ammonia system 
which is 8000 to 12,000 psi. 

The Casale 
unique in that it uses an ejector for 


Ammonia System is 
the recirculation of non-converted 
rather than the more common 
compressor. Otherwise. the Casale 
system is quite similar to the standard 
ammonia One of the great 
advantages gained by the use of high 


vases, 


process. 


pressure in the synthesis is that am- 
monia condensation can be brought 
about at the usual cooling water tem- 
peratures rather than the low tem- 
peratures obtained by ammonia _re- 
frigeration. Since very pure synthesis 
used for the ammonia 
synthesis, a long catalyst life and 
high conversion per pass is expected. 
The Casale ammonia plant is designed 
250 tons per op- 


gas will be 


for a capacity of 
erating day, and it is expected that 
the plant will produce somewhat more. 
A portion of this ammonia will be 
directly in the manufacture of 
urea by the Pechiney process. 


used 


Pechiney Urea Synthesis 

The urea plant uses purified carbon 
dioxide and ammonia as the raw 
materials. The purified carbon dioxide 
is obtained in the raw form from the 
monoethanolamine stripper and is then 
compressed and purified to remove 
traces of sulphur and oxygen. The 
individual feed streams are pre-heated 
and then forced into a high pressure 
which a reevyele am- 
monium carbamate-oil also is 
added The conversion of ammonia 
and carbon dioxide to ammonium 
carbamate is complete. However, the 
i carbamate 


autoclave to 
slurry 


conversion of ammonium 


to urea is an equilibrium reaction 


and therefore not complete. However. 
it is expected that equilibrium will be 
reached. The material. as it leaves the 
autoclave, is reduced in pressure and 
some of the ammonium carbamate de- 
into ammonia and carbon 
dioxide. The mass from the autoclave 
goes into a stripper where all of the 
ammonium carbamate is decomposed 
into carbon dioxide and ammonia to 
be recycled to the autoclave. The bot- 
toms of the stripper which contain 
urea, water and oil are then fed to a 
decanter where the oil separates. giv- 
ing a lower layer of urea in water 


composes 


solution. 

The oil is passed through Pechiney’s 
“salt oil which the re- 
cycle ammonia and carbon dioxide 
is absorbed in the oil, forming am- 
monium carbamate in a crystalline 
form. This oil slurry containing the 
ammonium carbamate then is recycled 
to the autoclave for further conver- 
sion. The urea in water slurry ob- 
tained from the decanter can be proc- 
essed in two steps. First, it is purified 
to remove any metal impurities, and 
it will then be crystallized to give 
technical grade and feed grade urea. 
while a portion of the purified ma- 
terial will be evaporated directly and 
prilled to give fertilizer grade urea. 
The urea produced in this manner will 
meet all the necessary specifications 
for technical grade. 

The advantages of the Pechiney sys- 
tem are that the carbon dioxide and 
which are obtained on the 


reactors” in 


ammonia 
break-up of the ammonium carbamate 
can be recirculated in the ammonium 
carbamate form. Other processes either 
have to separate the carbon dioxide 
and ammonia completely before com 
pression in order to avoid ammonium 
carbamate formation in the compressor 
evlinders. or the combined recycle of 
ammonia and carbon dioxide is ab- 
sorbed in water and then returned to 
the autoclave. The advantage of the 
Pechiney Process over the latter is the 
fact that no water is required for the 
recirculation of the gases and thereby 
a high efficiency is ob- 
tained in the autoclave. without any 
excess of ammonia. 


conversion 
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great principle of similitude. It happens not infr 


| HAVE OFTEN BEEN IMPRESSED by the scanty attention paid even by original workers in physics to the 
uently that results in the form of "laws" are put forward as 
novelties on the basis of elaborate experiments, which might have been predicted a priori after a few minutes’ 
consideration. However useful verification may be, whether to solve doubts or to exercise students, this seems 
to be an inversion of the natural order. One reason for the neglect of the principle may be that, at least in its 
applications to particular cases, it does not much interest mathematicians. On the other hand, engineers, who 
might make much more use of it than they have done, employ a notation which tends to obscure it. | refer 
to the manner in which gravity is treated. When the question under consideration depends essentially upon 
gravity, the symbol of gravity (g) makes no appearance, but when gravity does not enter into the question at 
all, g obtrudes itself conspicuously. 


Lord Rayleigh’ 











Learning How to Use 
Dimensional Analysis 


Part Il. The correct use of dimensional systems 


Homogeneity is presented as the basis of dimen- 


sional analysis 


1. H. Silberberg’ and J. J. McKetta, Jr.’ 


IN PART I,* the absolute, gravita- 
tional, and engineering systems of di- 
mensions were developed from New- 
ton’s equation of motion. Although 
these systems are the ones most com- 
monly used in scientific and engineer- 
ing work, they are by no means the 
only systems possible. In the same 
manner that the three common systems 
were developed from Newton’s law, 
other systems may be developed from 
fundamental physical equations and 
definitions, The only requirements on 
such a dimensional system are that it 
be completely capable of describing 
dimensionally all of the quantities in- 
volved and that it permit the use of 
units that may be related to the estab- 
lished standard units. Subject to these 
limitations, the selection of certain di- 
mensions as primary and the remain- 
ing dimensions as secondary is not 
restricted by natural conditions but 
may to a large extent be arbitrary. In 
fact, may be the deter- 
mining factor in the choice of primary 
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and secondary dimensions, 

The correct use of a dimensional 
system requires the proper expression 
of the dimensions of all the quantities 
involved in terms of the primary di- 
mensions of that system. In addition. 
and of equal importance is the re- 
quirement that, if the system involves 
specially defined units of measure- 
ment, these units and no others must 
be used. If certain dimensional con- 
stants, such as g. or J (the mechanical 
equivalent of heat) are necessitated by 
the: dimensional system used, these 
must also be taken into proper consid- 
eration. The last and most obvious 
condition is that the dimensional sys- 
tem to be used must be capable of 
describing dimensionally all of the 
quantities involved in the problem. 


The three dimensional systems with 
which the engineer is most frequently 
in contact are the absolute, gravita- 
tional, and engineering systems, The 
absolute system is most commonly 
used in physics. The gravitational sys- 
tem is used in various fields of engi- 
neering. The engineering system is 
commonly employed in chemical and 
petroleum engineering and in engi- 
neering thermodynamics. 

In addition to the primary dimen- 
sions determined on the basis of New- 
ton’s law of motion, all three of these 
systems also employ temperature 
(symbol, T) as a primary dimension. 
The main features of these systems are 
summarized in Table |. The dimen- 
sions of some common engineering 
quantities in the three systems are 
given in Table 2. The following ex 
ample illustrates how secondary di- 
mensions may be expressed in terms 
of the primary dimensions of each 
system. 


Example 1. 


Expression in Terms of Primary 
Dimensions 


(a) Energy E is defined as the 
product of a force and a distance 


] FI 

System: | 
Is secondary. ) 

| (M1./6*) (1.) 

(2) Gravitational System 

(3) Engineering System 


(1) Absolute 
(Fores 


is defined 
by saying the shearing foree is pro- 


(b) Absolute viscosity, ». 


portional to the velocity gradient. or 
mathematically: 


Shearing Force a( Velocity Gradient) 


cox [Foe] [4] 


TABLE 1 
Characteristics of Absolute, Gravitational and Engineering Systems 


Primary 
Dimensions 


SYSTEM 


Units of Force Units of Mass 








MLeT 


Absolute 


FLeT 


(yravitational 


Engineering PMLaT 
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Pourdal, Dyne, Newtor Pound, Gram, K 


lesvam 
Pound, Kilogram Slug _—_ ; 
eter 


Pound Pound 





TABLE 2 


Some Qventities and Their Dimensions in 
Three Systems 


Grave Ea 
gineering 


Name of System Absolute 
M.L.«,1 


Primary Dumeasons 
Length I 
Time ” 
Mass M 
b oree ML «ee 
6, Newton's t None 
Pressure (1 VLe 
Mase Velocity (G VL’) 
Linear Velocity (\ Loe 
Linear Accelleration (a L/e 
Linear Momentum ML«o 
Angular Velocity Le 
Angular Acceleratior 16 
Angular Momentum ML?/0 
Eoergy, Work ML?/@? 
Raergy Unit Mass L2/e? 
Power ML?,68 
Denaity (; ML 
Surface Tenmon (¢ Mo 
Absolute Viscosity (u 
Absolute Viscosity (u 
Kinematic Visco 

sity (u/e Le 
Specific Heat (( L2,@T 
Thermal Condur 

tivity (k 
Heat Transfer Film 

Coe h 


hk 
Larne nse nally, g 1? 


(1) Absolute System 
(Force is secondary.) 
(ML/®*) (@) 
am (L?) 


hehe ie bape ieee staal ake ote ae) 


M Le 


ML/@*T 


M eT 


System: g 
(3) Engineering System:* 4s 
(ML/®*) (@) 
> M L/ 
(L’) 
(c) Heat capacity C is defined most 
simply by 


(2) Gravitational 


org 


Heat Absorbed 
C( Mass) (Temperature Increase) 
(Heat Absorbed) 
(Mass) (Temperature Increase) 
I 
Dimensionally, ¢ M1 


(1) Absolute System: I rl 
ML"/@ (Force is secondary.) 
(MI 7/0") 
(M 1) 


System: | 
(Mass is secondary } 


(FL) 


(Fe*/L) (T) 


0 


(2) Gravitational 


M Fe’/I 


imeering System: | 


L/M1 


(3) bog 


For the proper use of dimensional 
systems, care should be taken to ad 
here to a complete system and not to 
systems. One of the 
sources of error in this respect lies in 
the tendency to mix units of different 
systems, For example, the English sys- 
tem unit of mass for the gravitational 
system is the slug. The slug is defined 
as the amount of accelerated 
1 ft./see.2 by 1 force-pound, which is 


mix greatest 


mass 


*Hereafter for conventet 
mity with dimensetor MLA y 
symbol gs and absolute 
sions FU/LA will be given t 
engineering system, a £ 
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in turn defined as the force which will 
give the standard avoirdupois pound 
of mass an acceleration of 32.1740 
ft./sec.* Clearly the slug is 32.1740 
times as large as the mass-pound. 
Knowledge of this relationship is use- 
ful and necessary, for example, to con- 
vert a density in pounds/cu. ft. to a 
density in slugs/cu. ft. However, the 
mass-pound is otherwise alien to the 
gravitational system. To speak of a 
mass-pound and a force-pound simul- 
taneously implies the engineering sys- 
tem of dimensions, which requires the 
use of the dimensional constant g.. 
Equations derived for one dimensional 
system are not always correct for a 
different system. Example 2 illustrates 
these points. 


Example 2. 


The Bernoulli Equation in Three 
Systems of Dimensions 


Figure 1 illustrates the situation in 
which a fluid is flowing under reversi- 
ble conditions in a conduit between 
points “1” and “2,” such than no me- 
chanical work is done. If the fluid is 
incompressible and the flow is iso- 
thermal, the flow equation takes on a 
form frequently called the Bernoulli 
equation. In its general form, the Ber- 
noulli equation may be written as 


\ (Kinetic Energy) + 
\ (Potential Energy) + vn Ap = 0 


The basis of each term is m units of 
mass; Vv, is the volume of m units of 
mass, The symbol indicates the 
value of the property at condition “2” 
minus that at condition “1.” 


Kinetic Energy: When a force F is ap- 
plied to a mass m through a small 
increment of distance ds in such a 
manner that only the kinetic energy of 
the mass is changed, the work done is 
equal to the change in kinetic energy. 
d(K.E.), of the mass, 


d (K.E.) Fads 


But | 


l 

B ma, and the acceleration a 
may be expressed in terms of the velocity 
\ dV ds <d\ \ dv 
a dt dt ds ds 


Therefore, d(K.E.) mVd\ 


] 
B 
Integrating between the 
locity V, and velocity 

in kinetic energy of the 
pressed by the 


limits of ve 
V3, the change 
mass m Is ex 
equation 


A (K.E.) md (V*/2B) 
The difficulty in determining the true 
average velocity of a fluid in a conduit 
has no bearing on the subject here but 
is discussed by Dodge.°® 


Potential Energy: When a force F is 


applied to a mass m through a small 
increment of distance dZ in such a 
manner that only the potential energy 
of the mass relative to a reference 
plane is changed, the work done is 
equal to the change in potential en- 
ergy, d(P.E.), of the mass. 


d (P.E.) = FdZ 


But | ma, and the acceleration in 


3 


this case is that of gravity, g 


l 
f 


l 
B mgdZ 


Therefore, d (P.E.) 


Integrating from Z,; to Zs and assuming 
g to be constant, the change in potential 
energy of the mass m is expressed by 
the equation 


4 (P.E.) m 4Z 


B 
Bernoulli's equation may then be 
expressed in the form 


md (V*/2~) 


This equation may be expressed as an 
energy balance per unit of mass, rashes) 
than for m units of mass, by division 
of each term by m. In this case, 
Vm/m == v, a specific volume. 


A (V*/2B) +5 OZ 

This form of Bernoulli’s equation is 
general insofar as dimensional systems 
are concerned; any system may be 
used with it so long as is correctly 
evaluated. For the three dimensional 
systems being considered here, this 
equation takes the forms shown below. 


Absolute and Gravitational Systems: 
A (V?/2) + gAZ+vAp=0 
Engineering System 


A 3) 
4 (V*/2g-) + 
/<& Ze 


When English units are employed. 


32.1740 (mass-pounds) (feet) f 
(force-pound) (sec.)’ 
the engineering system equation, and 
the other quantities have the units pre- 
sented in Table 3. 


The resulting equations of Example 
2 are quite similar, a fact that no 
doubt accounts for most of the misuse 
of the Bernoulli equation. The forms 
of the equations for the absolute and 
gravitational systems are identical, but 
the units of force and mass are differ- 
ent. The equation for the engineering 
system differs by the intrusion of g 
and also by the units of force and 
mass required. Through the use of the 
dimensions given in Table. 2, it can 
easily be shown that the dimensions 
of each energy term, representing en- 
ergy per unit mass, are L?/@* in both 
the absolute and gravitational systems 
and FL/M in the engineering system. 
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In English units, energy per unit mass 
in the absolute system has the units ot 
(feet) (poundals) | and in the gravita 
(pound) 

(feet) (pounds) 


tional system the units of 
(slug) 


units only, energy 
units ot (leet) 
systems, In the 
English units are 


In terms of primary 

per unit has the 
(second)’ in both 
engineering system, the 


mass 


these 


(force-pounds) (feet) 
(mass-pound) 

It is a common practice for engi- 
neers to refer to the terms in the Ber- 
noulli equation as having the units of 
“feet of head.” The peculiar use of the 
acceleration of gravity referred to by 
Lord Rayleigh" is coincident with the 
this The Bernoulli 
equation is often seen written as 

(V?/2g) 4Z+vAp 0 
Although the poundal is so defined 
that one force-pound is equal to g 
poundals, and the slug is so defined 


use of concept. 


that one slug is equal to g, mass- 
pounds. this form of the equation may 
not be justified as a conversion either 
of poundals to force-pounds in the ab- 
slugs to mass- 


solute system or of 


pounds in the gravitational system. 
Force-pounds and mass-pounds are 
alien, respectively, to the absolute and 
gravitational systems. Furthermore, g 
and g are not necessarily numerically 
equal. although their difference is usu- 
Neither this 
form of the equation be justified for 
the 


ally quite small. may 


engineering system. for even 


fay 19053 
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Figure 1. A non-work flow system (Example 2) 


though g and g. might happen to be 
numerically equal, they are not dimen- 
sionally equivalent, and one may not 
be substituted for the other in the 
Bernoulli equation. 

However, one mass-pound does 
weigh (exert a force of) g poundals 
in the absolute system, and one slug 
weighs g force-pounds in the gravita- 
tional system. Furthermore, one mass- 
pound weighs g/g. force-pounds in the 
engineering system, Consequently, di- 
vision of each term in the equations 
for the absolute and gravitational sys- 
tems by g and for the engineering 
system by g/g, 


of the terms from a mass-basis to a 


represents a conversion 


weight-basis. The Bernoulli equation 
may then be correctly written for all 
three systems as 

A (V?/2g) +- AZ-4 . vAp=—0 
where w is the specific weight, the 
weight of a unit volume, The dimen 


sions of each term in this equation are 


TABLE 3 


Absolute 
System 


Gravita- En- 
tional dineering 


Quantity System System 





Velocity, V Ft. ‘sec 
Accel. of gravity, g Ft./sec.? 
Elevation above Refer 
* ence Plane, Z Ft. 
Pressure, p Poundals 
Ft.2 

Sr Ft.3/ 
pound 


vecific Volume, * 


pound 


, 
ynpany Publication 


energy per unit weight, or length. 

Fortunately, one unit of weight and 
one unit of mass usually represent 
very nearly the same quantity of mat- 
ter in fluid flow calculations, so the 
numerical results from the erroneous 
use of the Bernoulli equation do not 
as a rule differ appreciably from the 
results of the correct use. This exam- 
ple does, however, serve to illustrate 
the importance of the correct use of 
dimensional systems and the possible 
confusion and errors that may result 
for the engineer who uses these sys- 
tems and their units carelessly. 


Dimensional Homogeneity 
An equation is said to be dimen- 
sionally homogeneous if each term has 
the resultant dimensions. Such 
an equation is applicable regardless of 
the units used, provided that the units 
are compatible with the dimensional 
system employed with the equation 
For example, for a body falling from 
in a vacuum and under the ac- 
celeration of gravity, the velocity V at 

time @ is given by the equation 

\ go 

This equation is dimensionally homo 
geneous and requires two dimensions. 
length and 


same 


rest 


conventionally those of 
time. The acceleration of gravity ¢g 
may be expressed in feet/second. 
time in seconds, and velocity in feet 
second, Similarly, g may be expressed 
time in 


in centimeters /year.? years 


and velocity in centimeters/vear. On 
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the other hand, the equation 

V 32.20 
is not dimensionally homogeneous and 
is applicable within the vicinity of the 
earth’s surface only when time is ex- 
pressed in seconds and velocity in 
feet /second. 

The fundamental equations of phys- 
ies, and all equations derived there- 
from, are dimensionally homogeneous. 
It is upon this fact that dimensional 
analysis is based, for the fundamental 
hypothesis of dimensional analysis is 
that the solution to a certain problem 
is expressible in the form of a dimen- 
sionally homogeneous equation involv- 
ing the variables concerned in the 
problem, As a consequence, any sort 
of relation obtained through dimen- 
sional analysis will be dimensionally 
homogeneous. 

In fact, it is the purpose of dimen 
sional analysis to arrange the varia- 
bles of a problem into sets of products 
dimensionless. 

products or 


which are themselves 
These dimensionless 
groups, as they are often called. may 
then 
type 
nometric, or exponential 
lating the fundamental hypothesis of 
a dimensionally homogeneous solution 
to the problem. 
The statement is 
that all terms of a correct physical 
equation must have the same resultant 
This is certainly true in 


become the arguments of any 
of function, polynomial. trigo- 


without vio 


sometimes made 


dimensions. 
regard to the fundamental physical 
equations and is useful in checking 
derivations based on these equations. 
regardless of the form of the equa- 
tions. However, not all equations ap- 
plied to physical phenomena are di 
mensionally homogeneous: whether 
such equations may be called “correct” 
is a moot question, One characteristic 
does avpear to be uniformly attributa- 
ble to dimensionally non-homogeneous 
equations, however. They are chara 
terized by a loss either in the amount 
of information obtainable or in the 
general applicability of the equation 

if W X and ¥ 7 are 
mensionally homogeneous equations 
but such that W and Y do not have 
the same dimensions. 


W+y X Z is not dimensional] 


homogeneous 


two di 


the equation 


It will give correct nu 
merical results, but it will not give as 
much information as the two separate 
equations. When X 0 and Z 0 
the combined equation tells that 
W Y. which is true but certainly 
informative W 0 
\ 0. Such a case, in which an equa 


less than and 
tion is artifically and arbitrarily con- 
cocted from two other equations, need 


not be considered here. 
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Example 3 illustrates how the di- 
mensional homogeneity of an equation 
may be checked. 


Example 3. 
Checking for Dimensional 
Homogeneity 

In the equation 


L."p*gA = akyAt, @ is a dimensionless 


constant and 

I length 

p density 

g acceleration of gravity 

N latent heat of evaporation per 
unit mass 
thermal conductivity 
absolute viscosity 
temperature difference 


For the equation to be dimensionally 
homogeneous, L*p*gA and ku 4t must 
have the same resultant dimensions. 
The test may be made by substituting 
the dimensions of each quantity for 
that quantity in both terms, Using the 
engineering system of dimensions 


from Table 2. 


(1.)?(M/L.*)* (1./@) (FL/M) 
FM'L* EM 
Wie Le 
(F/O@T) (M/1.0) (T) 
FM FM 
Le Loe 
Therefore, the equation is dimen- 
sionally homogeneous for the engi- 
neering system of dimensions. Similar 
tests will show that it is also homoge- 
neous for the absolute and gravita- 
tional systems. 
Dimensionally non-homogeneous 
equations that are not generally appli- 
cable may be divide into two types. 
The first type results from the inser- 
value for a di- 
in the equation. 


numerical 
mensional constant 
necessitating the use of units of meas- 
urement of a definite size. The equa- 
tion for the volumetric behavior of a 
perfect gas. pv 10.73T. is correct. 
but only when pressure p is expressed 
in psia., specific volume v in cu. ft./Tb. 
mole. and temperature T in degrees 
Rankine. The equation py == RT, on 
the other hand. is general, and the 
numerical value of R will depend upon 
the units of p, v, and T used, 

The 
equation results from a neglect of 
some of the variables that enter into 


exag- 


tion of a 


second type of non-general 


the general problem. As an 
gerated example. it might be possible 


to obtain an equation for the pressure 


drop caused by friction when liquid 


water at 60 F, flows in a clean com- 
mercial 4-inch steel pipe. Such an 
equation should show that the pressure 
the linear 
upon the 


drop depended only upon 


velocity of the water and 


length of the pipe. The equation could 
not possibly be dimensionally homo- 
geneous, but it might represent quite 
accurately the pressure drop for these 
very special conditions. Its accuracy 
would suffer if it were to be applied 
to water at a different temperature in 
a 4-inch pipe. It would not apply to 
water in any other size pipe or to 
many other fluids. The omission of the 
variables viscosity, density, pipe di- 
ameter, and pipe roughness from the 
equation would have made it appli- 
cable only to a situation in which each 
of these four variables had a certain 
value. It would also be the omission of 
these variables which made a dimen- 
sionally homogeneous form of the 
equation impossible. 


Know Background 


In general, any equation which is 
not dimensionally homogeneous should 
be used with caution, for the equation 
is restricted somehow in jts applica- 
tion. Perhaps only certain sizes of 
units will give the correct numerical 
results, or perhaps it applies only 
under certain limited conditions. It is 
always wise to know the background 
of a dimensionally non-homogeneous 
equation before using it. 

On the basis of the preceding dis- 
cussion, it might be concluded that 
any equation which is dimensionally 
homogeneous consequently must in- 
clude all variables and be generally 
applicable. This is certainly not true. 
and common-sense distinctions must 
be made, The equation for pressure 
drop in streamline flow will not apply 
in the case of turbulent How. In many 
cases, it is inconvenient or even im- 
possible to include all variables in an 
equation, but it may still be dimen- 
sionally The equation 
for the drag on a sphere moving 
through a fluid does not apply to a 
cvlinder under the same conditions; 
obviously each separate geometric form 


homogeneous 


would require a different equation. 
For a number of years, the equation 
employed to calculate pressure drop 
for a fluid flowing in a pipe did not 
contain pipe-wall roughness as a varia- 
ble, although the equation was dimen- 
sionally homogeneous, Inclusion of the 
roughness factor. although it is diffi- 
cult to evaluate for a given pipe. offers 
an improved accuracy in pressure- 
drop calculations. It appears to be 
generally true that the greater the 
number of truly related variables con- 
sidered in an equation. the greater is 
its inherent accuracy and, subject to 
certain obvious limitations. the more 
generally applicable is the equation. 


NOTE 
All literature citations appes 
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Wulff process cracking furnace 


What Acetylene Costs 


Cost data applied to the comparison between 


carbide and Wulff process acetylene for two plant 


locations 


T. Weaver, 
The Fluor Cort 
Los Angele 


ration, Lta. 


RECENT DEVELOPMENTS now 
make it practical to produce large 
commercial quantities of acetylene by 
the thermal decomposition of natural 
gas or light hydrocarbons or both. The 
Wulff process described in this article 
is an example of such an operation. 
if available at an attrac 
important raw ma- 


Acety lene. 
tive price, is an 
terial for the synthesis of a wide 
variety of useful chemicals. Until 
cently. all acetylene used in the United 
States was prepared by the classic 
method of mixing calcium carbide with 
water. and large-scale chemical appli- 
cations of acetylene have been keyed 
to the calcium carbide. 
Wherever possible, process units which 
required acetvlene were located close 
to the 


economy of 


areas where calcium carbide is 
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manufactured. When acetylene was 
cempared with other raw material- 
that might be used for synthesis, the 
comparison and selection were made 
on the basis of carbide acetylene. 

Production from light hydrocarbons 
picture of 


changes the economic 


those where low 
cost natural gas, ethane. 
available. Accordingly, 
to consider, for 
which acetylene is the required raw 
the relative profitability of 
and acetylene 


acetylene in areas 
or propane I> 
it is in order 
those processes in 
material. 
acetylene from carbide, 
from the thermal decomposition of 
light hydrocarbons. Also, it is proper 
to re-evaluate the relative profitability 
of syntheses based on acetylene with 
those based on other competing raw 


materials. 


ynpany Publication 


A complete analysis of the relative 
economics of acetylene vs. a competing 
raw material requires cost information 
on: 


(a) Production of acetylene by the 
alternative routes 

b) Production of the 
material 

(c) The 


trons 


competing raw 


alternative synthesis opera 


d) The effect of synthesis plant loca 
tion on cost of raw materials and 
on freight costs for shipping the 
final product to market 


infor 
mation needed to determine the cost 
of producing acetylene from light hy 
drocarbons by the Wulff process. Ad 
ditionally, as an example of the appli 
cation of these data, there is presented. 
for two locations, an economic com 
carbide and Wulff 
process acetylene. The comparison be 
tween acetylene and competing raw 
materials (as ethylene) 
scope of this paper. 


Discussed here will be basic 


parison between 


is outside the 


Acetylene from Light 
Hydrocarbons 


The production of acetylene by the 
decomposition of light hydrocarbons 
may be accomplished, broadly, either 
through the application of heat from 
combustion or by passing the feed 
through an electric arc. A number of 
processes employing one or another 
of these means have been studied, each 
with certain elements in 
First, a “cracking device” (furnace o1 
electrical reaction chamber) together 
with a collection of coolers or scrub 
bers. producing a dilute stream of 
acetylene; group of com 
pressors to boost the dilute stream to 
a pressure suitable for recovery and 
separation of the acetylene; and third. 
a recovery and purification 
generally consisting of absorption and 


second, 


section 


distillation equipment. 

At present, the processes which have 
reached the stage of commercial prac 
ticality employ thermal decomposition 
of the feed. For these pyrolyses, the 
conditions for obtaining substantial 
yields of acetylene from light hydro- 
carbons are: Temperatures above 2200 
F. (the exact temperature varies with 
feed composition), short contact time. 
and low partial 


pressure of acetylene 


at the reaction zone. 
The Wulff process was invented 
1925. It was then the first recognition 
of the simple statement that sub 
stantial yields of acetylene can be ob- 
tained by subjecting 
drocarbons to high 
low partial pressures for short periods 
The delay in developing the 
commercial 


vaporizable hy 
temperatures al 


of time. 


process to a scale was 
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caused by the need for demonstrating 
a practical technique of achieving high 
temperatures and short contact times 
in equipment that would operate re- 
liably mainte- 
nance, 

As the process is constituted today, 
its distinguishing feature is the use of 
furnace to 


without unreasonable 


a unique regenerative 
achieve pyrolysis of the feed. The low 
partial pressures are accomplished by 
a combination of the use of vacuum 
(the furnace operates at about 15 in. 
of Hg abs.) and steam dilution of the 
feed. The balance of a complete Wulff 
plant consists of the necessary coolers, 
scrubbers, blowers, compressors, ab- 
sorbers, and fractionating equipment 
needed to separate and purify the 
acetylene. 

To confirm the reliability of the 
new furnace design and to establish 
experience in the recovery and purifi- 
cation of the acetylene product, a 
small commercial demonstration plant 
has been in operation for nearly two 
years, and in almost continuous com- 
mercial production of acetylene for 
over a year. During the latter year the 
furnace operated without maintenance 
or repairs. 

Furnace 


Figure 1 presents a horizontal sec- 
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Figure 2. Flow diagram for Wulff process 


tional elevation and a vertical cross- 
section of the Wulff furnace, together 
with a detail of the moulded corundum 
checkers used. The detail brings out 
the manner in which the checkers, 
when stacked together, form a series 
of tubular sur- 
roanded by a heat absorbing mass of 
corundum. Section A-A shows the as- 
sembled furnace with the completed 
stack of checkers surrounded by a 
layer of high-temperature refractory 
firebrick, a layer of insulating fire- 
brick and the steel shell of the fur- 
nace. The tubular passages through 
the checkers run in the horizontal 
direction, parallel to the horizontal 
centerline of the sectional elevation. 


gas passages, each 


The sectional elevation shows: (a) 
The central soaking section of the 
furnace (established by omitting 
checkers), (b) a narrow void space 
to the right of center for the injection 
of fuel gas during alternate “heat” 
steps of the cycle. (The furnace is 
symmetrical about its vertical center- 
line. Thus, there is a second, similar 
void, not shown, at left of center, also 
used for fuel injection), (c) the en- 
trance and exit plenum chambers at 
the left and right ends of the furnace. 
and (d) the auxiliary gas burner, ex- 
tending into the top of the “soaking 


section,” used for warming the furnace 
prior to start-up, or for holding tem- 
perature during short shut-down pe- 
riods. Two of the fuel gas injection 
ports may be seen in this view of the 
right hand fuel injection void. The 
complete fuel gas injection headers 
and ports appear at each side of Sec- 
tion A-A. 

Each complete eperating cycle for 
this furnace includes four steps: 


1. Heat with air flowing from right to 
left 

2. Crack with feed flowing from left t 
right 
Heat 
right 
Crack with feed flowing from 
to left 


with air flowing from left to 


right 


During Step 1, the first “heat” step, 
air enters the furnace from the plenum 
chamber on the right, flows through 
the hot refractory checkers, and is thus 
preheated to a temperature in the 
range of 1800-2000 F. by the time it 
reaches the right hand fuel injection 
void. Here it is mixed with fuel gas that 
is admitted through the injection ports. 
The fuel burns, raising the tempera- 
ture of the air to its peak of 2200-2500 
F. in the center “soaking section.” As 
the flue gas (formerly air) 
to the left it gives up its heat to the 


flows on 
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refractory checkers, and is thus cooled 
to about 600 F. when it reaches the 
exit plenum chamber at the left. 

In Step 2. the first “cracking” step. 
vaporized feed enters the furnace from 
the plenum chamber at the left and 
Hows toward the right through the re- 
fractory checkers. Upon reaching the 
center void space, it has been heated 
to the peak cracking temperature (in 
the range of 2200-2500 F., depending 
upon the nature of the feed). Leaving 
the center void, the cracked vapors are 
then cooled by the checkers in the 
right hand half of the furnace. Exit 
temperature of the at the right 
hand plenum chamber is about 600 F. 
The total time that the gases are in 
the furnace is of the order of 0.) 
second. A major portion of that time 
in the center void or soaking 


gas 


occur’rs 
section 

Step 5. the second “heat” step, fol- 
lows the same pattern as Step 1, except 
that air enters from the left plenum 
chamber. flows to the right. and is 
mixed with fuel gas at the left hand 
fuel injection void, 

Step 4 
follows the same pattern as Step 
except that feed vapor enters from the 
right hand plenum chamber and flows 
toward the left. 

In operation. each of these four 


the second “cracking” step. 


») 


steps lasts one minute, the complete 
cycle minutes. This short cycle 
narrows the range of the temperature 
within the furnace, providing 
good control of cracking conditions 


four 
“swings 


and minimizing cyclic thermal stresses 
within the refractories. The variation 
in temperature of the refractory at a 
given point is only 25 to 30 F. through- 
out the course of a complete cycle. 
The four steps, with their complete 
reversal of direction for both heating 
and cracking steps. serve to burn out 
any carbon deposits during the course 
of one cevele. to insure that the 
peak temperature does not drift from 


the center of the furnace. 


and 


Process 


Figure 2 presents a flow diagram of 
a complete Wulff 


plant. Here is a brief process des rip 


Process acetylene 
tion: 

Multiple furnaces in parallel are 
used to provide continuous flow of 
“cracked gas.” Each furnace alternates 

and a “cracking” 
time a mixture of 


between a “heating” 
step. At any 
feed vapor and dilution steam flows to 
one-half of the total number of fur- 
naces. while air and fuel gas for heat 
ing flow to the other furnaces. Each 
furnace is reversed approximately, 


viven 


every 60 seconds. 
Flue gas effluent from the heating 
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Figure 3. How capital cost rises with plant capacity for Wulff process acetylene plants 


step flows from the furnaces to a 
blower and is exhausted to the atmos: 
phere. Cracked gas effluent from the 
furnaces is direct contact 
with water to condense and scrub out 
tars (no carbon black is produced) ; 
it is then compressed to atmospheri 
pressure by the cracked gas blower. 
flows through a Cottrell precipitator 
for final cleanup, and is compressed 
pressure in the 


cooled by 


to recovery-system 
main compressors. 
The recovery and purification ser 
tion described, like that of the demon 
station plant, uses a high-boiling sol 
vent (350-400 F.) for absorption and 
separation of the acetylene. Several 
suitable solvents of similar general 
properties are available for this serv 
ice. In the plant. 
acetonyl acetone has been used. 


demonstration 


The compressed gas flows to the 
diacetylene absorber where it is con 
tacted with a small 
solvent to remove the bulk of the di 
acetylene and 
the other higher homologs of acetylene 
Solvent hottom of the di 
acetvlene the di 
these 


stream of lean 


contaminant some of 


from the 
absorber flows to 


acetvlene stripper where con 
taminants are stripped out with a small 
residue gas. which then in 


stream of 
turn goes to the furnace as fuel. The 
stripped solvent returns to the lean 
solvent surge tank. 

The main gas stream flows from the 
diacetylene absorber to the acetylene 
absorber where it is contacted with a 
major portion of the lean solvent 
Residue gas from this absorber is di 
vided. Small portions of it are used for 
stripping in the diacetylene stripper 
and final stripper and then go to the 
furnaces for fuel. The major portion 
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is scrubbed with water to recover 
vaporized solvent, and then flows to 
the main fuel-gas system where it is 
fuel for the furnaces, 


engines, or boilers. 


used as vas 

Rich solvent from the acetylene ab 
sorber flows to the rich solvent stabi 
lizer. In this column, which is reboiled 
and refluxed with a small stream of 
lean solvent. ethylene, carbon dioxide. 
methane. hydrogen and other con 
stituents more volatile than acetylene 
are taken overhead. These are then re 
eveled through the main compressors 
to the acetylene absorber where they 
are eventually rejected, 

Rich solvent flows from the bottom 
of the rich solvent stabilizer to the 
acetylene stripper. In this column, 
which is reboiled and refluxed with a 
small stream of lean solvent, the 
acety lene product is taken overhead to 
storage. while methylacetylene and 
other less volatile constituents, includ 
ing the balance of higher homologs of 
acetylene. are retained in the bottoms 
This solvent stream then flows to the 
final stripper where these higher 
homologs ol acety lene are removed by 
stripping with residue gas 

In the course of heating solutions 
of acetylene and its homologs, a small 
fraction polymerizes to a tarry ma 
terial. To remove this polymer from 
the solvent. a small slip-stream of the 
lean solvent is withdrawn from the 
solvent surge tank. diluted with water. 
and then sent to the polymer decantes 
where the polymer, now present as a 
separate phase, settles out, and is with 
drawn. The aqueous solution then joins 
the bottoms from the fuel gas scrubber 
and flows to the solvent rectifier, where 
water is removed by distillation. The 
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Figure 4. Effect of plant capacity on factory cost of acetylene (natural 
gas feed in Gulf Coast area) 


purified solvent is then returned to the 
system. 

In certain applications where feed 
has an unusually high the raw 
feed requirements and the net produc- 
of to fuel may be 
minimized by recycling a portion of 
the residue gas along with the fresh 
feed to the furnace. This achieves a 
higher yield of acetylene for each unit 
of feed, at the expense of larger equip- 
ment for the plant. For such a “re 
operation, the recycle stream is 
made up of the gas from the diacety 
lene stripper and the final stripper 


Basis of Data 

Yields and compositions used here 
are based on data obtained in the 
small commercial demonstration plant 
However, a word of comment. While 
the demonstration plant has been op- 
erated continuously to provide data for 
plant design on propane and on nat- 
ural gas, only a few runs have 
made ethane. These do 
stitute a firm basis for final plant de- 
but. to the 
as charge stock, 
been 


value. 


tion residue gas 


cy cle” 


heen 


sign, owing interest in 
ethane 
interpretation has 
provide an approximate picture. 

In the studies presented here. the 
acetylene plant is treated as one proc- 
ess unit in a large chemical plant. 
Thus, capital costs are for a 
“battery limits” plant, with steam and 
cooling water supplied from a central 
plant. 
penses, 


1 conservative 


included to 


given 


In computing operating ex- 
the values assigned to steam 
and circulated cooling water are in- 
tended to be consistent with the cost 
of fuel for the area considered, and 
high enough to include fixed charges 
and operating for the central 
utility facilities. By similar reasoning, 
labor charges for administrative per- 
sonnel and such service groups as ac- 


countants, chemists, and watchmen are 


costs 
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Figure 5. Comparison of factory costs of acetylene via Wulff process 


from three feed stocks (Gulf Coast location) 


on a part-time basis. 

For the natural gas feed 
typical natural gas having a 
heating value of 100 Btu per standard 
foot has been assumed. The 
ethane feed stock has been taken as 
containing 90 percent ethane. In the 
case of propane, a typical commercial 
material having a purity of 
90 percent has been 


stock, a 


gross 


vrade 
approximately 
assumed, 

Each of the operations considered 
“once-through” there is 
of the 
furnace feed. 

It has been assumed that the boiler 
plant and other furnace fuel require- 
ments for the entire chemical plant 
will be large enough to consume all 
the residue gas from the acetylene 
plant. In most instances there will be 
no question on this point. Accordingly 
process 


Is on a basis; 


no recycle residue gas with 


residue gas is credited to the 
on a Btu basis, equivalent to fuel. 

Capital and operating costs, and 
utility requirements are based on using 
drives for the main com- 
pressors. Where conditions favor 
steam-driven centrifugal compressors, 
this substitution may be made with 
attendant savings in capital and utility 


vas-engine 


costs 

In connection with operating ex- 
penses and fixed charges against capi- 
tal sufficient background 
information is shown in a sample 
tabulation to permit adjustment of the 
final figures for the variations in unit 
and percentages normally 
countered different organiza- 


investment, 


costs en- 
among 
tions. 

As expected, the purity of the 
acetylene affects the capital and oper- 
ating costs of the recovery and purifi- 
equipment. In the cases pre- 
the expected product is 99 
The princi- 


cation 
sented. 
volume percent acetylene. 


pal impurities are 0.5 volume percent 
methylacetylene. 0.5 volume percent 
carbon dioxide, and 0.2 volume per- 
cent ethylene. 

Capital costs shown cover the com- 


plete “battery limits” including: 


All such 
as operating control room 
house and electrical 
Acetylene product 
full product for one hour 
or the 


buildings in process area, 
ympressor 
switch house 
gas Ider to 
store 
Propane storage tanks: Fy cast 
ot propane feed, capacity 1s provided 
for five and one-half normal feed 
requirements. For natural gas or 
ethane teed, capacity is provided for 
approximately three emergency 
operation on propane 
Initial charge of solvent 
Operating pumps and 
Spare parts and materials for 
house stock are not included 
Cost of engmeerimeg and 


Contractors’ 


days 


lays 


drives 
warfre- 


spare 


de sign 


tees 


Cost of Wulff Process Acetylene 
Table 1 material balances 
and utility requirements for three 
Wulff acetylene plants. located in the 
Gulf Coast area. 
million pounds of acetylene a year. 
Table 2 shows. for each of the three 
plants, capital costs. fixed charges, op- 
erating expenses, and total “factory 
of the product acetylene. The 
prices shown for natural gas and pro- 
pane are current estimates of the long- 
term market values of these products. 
The price shown for ethane is esti- 
mated to include heat 
plus the cost of separating it 


show Ss 


each to produce 20 


cost 


its value on a 
basis, 
from a typical natural-gasoline plant 
residue gas stream. 

An annual average stream-day effi- 
ciency of 90 percent has been used in 
computing the material balances and 
costs. However, no specific allowance 
has been made for “load factor.” the 
ratio of actual average operating rate 
to the nominal or design calendar-day 
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Figure 6. Comparison of factory costs of acetylene via Wulff process 
from three feed stocks (Ohio Valley location) Figure 7. Cost of carbide acetylene at two different locations 


capacity. Load factor is controlled by 
ability to sell or inventory the final 
product. and by the amount of extra 
capacity built into the plant to allow 
for future market growth. Accord. 
ingly. it will vary with the nature of 
the end product to be made from the 
acetylene. To correct the figures pre- 
sented for load factor. the fixed 
charges against capital. labor costs. 
costs of supplies and of solvent (all 
expressed in cents per pound of 
acetylene product) must be increased 
by dividing them by the ratio just de- 
scribed to define load factor. 

Figure 3 shows for natural gas. 
ethane and propane feed. the effect of 
plant size (as measured by acetylene 
production rate! on capital investment 

Figure 4 shows for natural gas feed. 
the effect of plant size on fixed charges 
against capital. operating expenses and 


TABLE 1 


Material Balances and Utility Requirements 


For 20-Million-Pound-Per-Year Wulff Process 
Acetylene Plants 


FEED MATERIAL 


Natural Pro 
Material Balances Gas Ethane pane 


Feed 
M Std la 7,85 1.860 


Yields 
Percent Feed cx 
ecetylene* 
Lhs. acetylene re 
wo i red 
Off Gas 
Net excess std cu. ft. br.t 455,400 163,800 190,000 
Heati ng value (HHV) Br 
605 457 523 
Ex { Btu hr 276,000 74.800 8 §699,.400 
t THLITY REO IREMENTS 
Steam (300 peg) Ibe 83,176, 78,976 68,976 
Cooling Water gal. m 10,364 7,974 7,350 
Electricity. kw 50 453 SAY 


* Conversion is percent of carbon in feed which appears as 
arbon in furnace effluent acetylene 
t Excess taken after deduction of fuel for reaction furnaces 
and gas engine drives for main compressors 
All quantities are on a “stream day" basis. To obtain 
alendar day rates multiply by 0.9 
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“factory cost” of acetylene, for plants this paper, data are presented for the 
located in the Gulf Coast area. area of the lower Ohio River Valley. 
effect that Table 3 shows for each of the three 


Figure 5 shows the ; 
changing the feed to ethane or propane feed stocks, the factory cost of \ ulfl 
would have on the factory cost of Process acetylene in the lower Ohio 
acetylene as a function of plant size. River Valley. As before, prices taken 
in the same locality. for natural gas and propane are based 
on current estimate s of their long-term 


market values; the price for ethane in- 
Gulf Coast area. the cost of hydrocar 8 . | 


bon feed for a Wulff plant will be cludes its value on a heat basis for 
higher than the values used in Table 2 this locality, plus the cost of separat- 
ing it. (For this case separation is 


and Figures 4 and 5. Correspondingly. : ; 
the costs of steam and the value of the assumed to be performed - & arp 
sande tts as Gun tes clea Glahee. Ge =e plant located on one of the major 
indicate the magnitude of these effects. natural-gas transmission pipe lines. ) 
and to provide background for a com 
parison to be made at a later point in 


For operations located outside the 


Figure 6 shows for natural gas. 


TABLE 3 


TABLE 2 Cost of Acetylene Produced via Wulff 


Cost of Acetylene Produced via Wulff Process in Gila Valley Ares 
In Plants Producing 20 Million Pounds Per Year 


Process in Gu)f Coast Area Acetylene 


In Plants Producing 20 Million Pounds Per Year 


Acetylene 
FEED MATERIAL 


FEED MATERIAL Natural 
Gas Ethane Propane 


Natural - —_— 
Gas Ethene Propane pits tmet $3,456,000) $2,561,000) $2 572.000 


Capital Investment $3,456,000 2 561,000 $2,572,000 Cents/Lb. Acetylene 
Exclusive of Royalty 
Cents Lb. Acetylene ——_- 
Exclusive of Royalty Fixed charges on In 
vestment® 2.50 1.08 
Fixed charges on 11 Operating Expense 
vestment® A ! “4 Steam (300 psig) at 37 
Operating Expenses cents, M Ib 
Steam ‘300 psig) at Cooling water at 1.5 
30 centa/M Ibs ‘ 43 2 cents M gal 
Cooling water at 1.5 Electricity at 1 cent 
cents/M gal 7 2 kw. hour 
Electricity at | cent Natural gas at 20 
kw. hour 7 ; 5 cents MM Btu 
Natural gas at 15 Ethane at 1.2 cents 
cents/MM Btu I 
Ethane at | cent/Ib ) Propane at 6 cents 
Propane at 4 cents, gal a gal 
Solvent at 40 cents/Ib ‘ 3) Solvent at 40 cents, Tt 
Labor t f t ' Labort | 61 
Supplies 1D ” { Supplies 10 
Fuel gas credit at 15 Fuel gas credit at 20 
cents MM Btu 1.65 { * cents/MM Btu O5 


Total Factory Coet 5.4 i 6.58 Total Factory Cost 7.10 


* Fixed charges at 15.5 percent a year to include deprecia * Fixed charges at 15.5 


tion, taxes, insurance, interest and maintenance tion, taxes, insurance, terest and maintenance 

+ Labor costs include direct operating labor costs plus part t Labor costs include direct operating labor costs plus part 
tome services of chemist, accountant, watchman, superin time services of chemist, accountant, watchman, superin 
tendent and administrative personnel, plus 22 percent for tendent and administrative personnel, plus 22 percent for 
vacations, insurance and benefits vacations, insurance and benefits 


percent a year to include deprecia 
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Figure 8. Return on investment for Wulff process acetylene based on 
(Gulf Coast orea) 


cost of carbide acetylene 


ethane and propane, respectively the 
effect of plant size on cost of acetvlene 
in the lower Ohio River Valley 


Wulff vs. Carbide 
It is of Wulff 


process ac etylene with acetylene pre 


interest to compare 
pared from calcium carbide. 

The generation of 
carbide is accomplished by reacting 
the carbide with water. The generator 
effluent is scrubbed to remove hy- 
drogen sulfide and phosphine, and is 
then delivered at a purity of about 
991, percent. The equipment required 
for generation and scrubbing is of 
quite standard design and involves a 
nominal capital investment. The major 
cost is that of the carbide itself, with 
transportation of the carbide a poten 
tially significant factor. 

Calcium carbide is manufactured on 


acetylene from 


a large scale only in those localities 
which combine low cost electric power 
with supplies of high quality limestone 
and coke. Thus. when carbide acetylene 
is to be used at a point removed from 
these localities, it is necessary to ship 
the carbide, rather than manufacture 
it at the point of use. For substantial 
operations, calcium carbide is shipped 
to the user in steel hoppers of 5-ton 
capacity, designed to be handled on a 
flat car and to couple directly to the 
acetylene generator. In such a case the 
freight charges for moving the full 
and empty hoppers, and the “fixed 
charges” against the capital invest 
ments in hoppers may become a large 
factor in the total cost of the carbide 
acetylene. 

years there has been a 
“on-the-spot” acetylene 


In recent 
trend toward 
generation, eliminating costs of freight 
and rehandling of the carbide. In these 
cases, large chemical synthesis opera 
tions are located adjacent to a carbide 
manufacturing plant where the carbide 
manufacturer sets up and operates the 
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generators and sells purified acetylene 
‘across the fence.” 

Whether the carbide-acetylene user 
chooses to locate close to an “on-the- 
spot” generating plant, or to purchase 
the carbide, ship it to his own location 
and generate the acetylene himself, he 
obtains the acetylene with a relatively 
low capital investment. On the other 
hand, as shown, production of acety- 
lene by the Wulff process involves a 
substantial capital investment. Accord- 
ingly, the Wulff process will only be 
chosen over the carbide route when it 
can provide a large enough saving to 
pay a suitable return on this invest- 
ment. 

The Gulf Coast area is far removed 
from the sources of calcium carbide. 
Consequently, carbide acetylene is ex- 
there. fact, has not 
been widely used for chemical 
thesis. A chemical user in this area 
would purchase carbide and operate 
his own generators. On the other hand. 
the lower Ohio River Valley contains 
major carbide. A 
chemical user operating adjacent to 
facilities in 
this area would enjoy carbide acety- 


pensive and. in 


syVn- 


some sources of 


“on-the-spot” generating 


lene at a most favorable price. These 
two cases, individual generation in the 
Gulf area, and “on-the-spot” 
purchase in the lower Ohio River Val- 
ley, are chosen for comparison with 
the Wulff process. 

In Figure 7, the upper curve shows 
the total cost of carbide acetylene as 
a function of annual rate of consump- 
tion for individual generating facilities 
located in the Gulf Coast area. The 
cost indicated by this curve includes a 
suitable return on investment in gen- 
erating facilities. 


Coast 


In Figure 7, the lower curve, a hori- 
zontal straight line, shows the price 
at which it is reported carbide acety- 
lene may be purchased “across-the- 


30 40 50 60 70) «=6©80—Ss—s« 900:s«1O0 
LANT CAPACITY - MILLION POUND PER YEAR ACETYLENE 


Figure 9. Return on investment for Wulff process acetylene plonts 
based on cost of carbide acetylene (Ohio Valley area) 


fence” from an 
ing plant in the lower Ohio River 
Valley. on the basis of a long term 
contract, and high load factor. 


“on the-spot™ generat 


Figure 8 shows. for the Gulf Coast 
area, the difference between the cost 
of carbide acetylene and the “factory 
cost” of Wulff process acetylene. for 
three feeds. expressed as percent re- 
turn, before income tax, on capital 
invested in the Wulff process plant. 
The end of 
these curves is straight-forward. How- 
ever, since operations using carbide 


significance of the low 


acetylene on the scale indicated by the 
upper portion of the curves have prob- 
ably not been seriously considered for 
the Gulf Coast area. the curves here 
merely serve to emphasize the point 
that for this geographic locality the 
economics of acetylene have been ma- 
terially changed. 

Figure 9 shows. for the lower Ohio 
River Valley. the difference between 
the price of carbide acetylene and the 
“factory cost” of Wulf process acety- 
lene for three feeds, expressed as per- 
cent return, before tax, on 
capital invested in the Wulff process 
plant. These curves show that for 
small operations in this area, the 


income 


other things being 
equal, is to locate the chemical plant 


adjacent to 


economic choice. 
“on-the-spot” carbide 
generating facilities. How- 
ever, for larger operations, the Wulff 
process offers an attractive investment 


acetylene 
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THE PRIMARY this 
paper is not to discuss design of trays 
in detail but to present data and ob- 
servations from the author’s experience 
to show why he is of the opinion that 
the suspension Equation (4) and other 
equations derived from or combined 
with it, are not based upon the funda- 
mental factors governing tray opera- 
tion, and are, therefore, not the proper 
equations to use in tower design. The 
jetting Equation (15) is proposed as 
a design equation which more nearly 
accounts for the factors affecting 
proper tray operation. 


purpose of 


Up to the present time, engineers in 
the oil refining industry have used 
Equation (4) almost exclusively for 
determining permissible vapor ve- 
locity in fractionating towers. The de- 
velopment of Equation (4) is as 
follows:! 


(6) 


Equation (1) is an expression for 
the resistance of a sphere in a moving 
fluid. 

It may be written as Equation (2) 
since the viscosity of vapor is low 
(.01 to .OOL centipoises). 

Equation (3) shows the force of 
gravity (less bouyancy) on a spherical 
particle. 

7 

From Equations (2) and (3), Equa- 
tion (4) is obtained, which expresses 
the upward velocity of a fluid (vapor) 
required to suspend a body (liquid 
drop). Maximum permissible vapor 
velocity is assumed to be reached when 
liquid droplets are not carried in ex- 
cess to-the teay above. 

Assi and constants are all 
included in the factor “C,.” 

It is assumed that the size of the 
liquid droplets are all equal. “K” and 
“k” are empirical factors. “C,” also 
includes the effect of other known or 
unknown variables, such as surface 
tension of the liquid which is fed to 
the tray, and, to a large extent, the 
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Typical layout of perforated plate 
type tray. 


Figure | 


Figure 2. Typical layout of bubble cap type 
tray 


A New Approach to 
TRAY DESIGN 


Featured are a new equation for tray design plus 


important operating and design data for perforated trays 


design of the bubble tray which in- 
fluences the amount and force of 
jetting. 

It has been recognized from the 
very beginning that “C,” varies con- 
siderably with the tray spacing, 
although the development of Equation 
(4) does not take this into considera- 
tion. Few designers have ever com- 
pletely agreed on the values of “C,” 
for various tray spacings. 

It has also become evident to lead- 
ing tray designers, as well as to the 
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author of this paper, that the value of 
“C,” as determined for an atmospheric 
tower should not be used in Equation 
(4) to design a vacuum tower. It has 
been found that the resulting. vapor 
velocities for similar tray designs are 
too high for vacuum towers. It has also 
been found that in some cases a high 
pressure tower may be designed for 
higher vapor velocities than would be 
predicted by equation (4) using values 
of “C,” which correspond to proper 
design for atmospheric tower, and 
when similar tray design is employed. 
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Although Equation (4) makes no 
distinction between bubble cap trays 
and perforated plate type trays, it is 
the author's experience that the al- 
lowable vapor velocities may be much 
higher in towers equipped with per- 
forated plates. Towers with perforated 
plate type trays, ranging in diameter 
from 2 feet, 8 inches to 10 feet have 
been successfully 
erated in 


designed and op- 
refineries 1940. In 
actual operation, vapor velocities in 
these towers may reach over 200 per- 
that in a similar tower with 
bubble cap type trays and with identi 
cal tray spacing. Vapor velocities as 


since 


cent ol 


used here are computed for the area 
directly above the perforated plate or 
the caps 
Table | 
and 
towers 


presents main dimensions 


vapor velocities for various 
It shows operating vapor ve 
locities for five perforated plate type 
tray towers and two cap type tray tow 


ers, The percent of Allowable Vapor 


Load” refers to the vapor capacities 


Figures 4, 5, and 6 which 
show a load of 100 percent allowable. 


given in 


The corresponding load is given, in 
Table 1, when the per 
forated plate is replaced with caps or 
caps are replaced with a perforated 
tray without changing the vapor area 
of the tray in size or square feet. This 
table shows concrete examples of the 
much higher vapor velocities permit- 
ted when the perforated plate type 
tray design is employed instead of the 
cap type tray design. For instance, 
Item B shows that if this tower had 
been equipped with cap type trays, the 
vapor velocity or Vapor load would 
have to be decreased to 53 percent of 
present 


each case, in 


order not to exceed 
the maximum allowable load, as given 
in Figure 3. or the vapor load should 
he decreased to 46.5 percent of present 


load in 


load to correspond to the present load 
of 87.2. Similarly, item F shows that 
the vapor load may 
4 percent 


be increased to 
when the caps are re- 
placed with a perforated plate of 36.6 
percent free area. This tabulation il 
lustrates—as outlined above—that the 
vapor velocity in the area between the 
trays is not an important factor in 
liquid entrainment or limitation of 
vapor load as assumed in the develop- 
ment of Equation (4). 


The failure of Equation (4) to ac 
count for outlined 


above, leads one to suspect that it is 


these factors. as 
not based on the proper fundamental 
factors which govern the 
allowable velocity in towers. 


maximum 


It should be noted that the above. 
as well as the following. refers to 
fractionating towers with relativel\ 
large tray spacing, as primarily used 
in the oil refining industry. In regard 
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TABLE 1 


“VAPOR 
AREA PERCENT OF ALLOW 
VAPOR LOAD 
Ve - Equa- Opera- 
Tray Sq Vel. | tes hea 
Apphed Started 


Item Service LD Type $ Pt. Ft/S | Actual “Cap 


4 Debutaniver 50" Perf. Pit 26° 1.6 4.21 2.87 90.0 204 } 1943 

4 Demetaruzer 3-0" Perf. Pit n” 5 3.30 1.58 87.2 188 (5) | 
Deheptanizer 2’-8" Perf. Pit 3.20 437 8A5 167 | (5) 1952 

) Debutanizer 60" Perf. Pit : 2.4 . 12.00 1.21 85.0 117 (5) 1944 
Depropanizer 10°40" Perf. Pit 59 40.00 mS M4u 116 (5) 1948 
Dewobutanizer 8-0" | Caps r 22. 305 1.17 96.0 (5) 1945 
Debutaniser 5-0" Caps “ 25.05 90 1.05 89.0 t (5) 1948 


* Computed for comparison only, 36.6 percent free area of perforated plate 
** Area directly above perforated plate or caps 


Vapor Load in CF 8.84. Ft.) is not necessarily equal to the maximum allowable vapor velocity 


t Actual vapor velocity 


as given on Pig. 4, 5, 6 
Effimency 


jata are not available ()peration and performance are acceptable 


number of caps or any other basis 
the designer may choose for his par- 
ticular tray design or layouts. From 
Equations (13) and (14), and consid- 
ering one square foot of vapor area 
directly above the caps or perforated 
plate, we have 


to this discussion, large tray spacing 
ranges from 18-inch and up for cap 
type design, and 16-inch and up for 
perforated plate type design. Some 
towers have been built with a tray 
spacing of 42 inches. Tray spacing of 
24 to 30-inch are perhaps the most 
common in the oil refining industry. 
As the vapor through the 
caps, or any other device on the tray. 


passes 


(15) 


where ¢ (16) 


it transfers some of its kinetic energy 
to the liquid which it contacts. This 
inevitably results in some jetting ol 
the liquid. 

Of all the unknown or empirical 
factors included in (4). the jetting 
most important to 


Equation (15) expresses the per- 
missible volume of 

square foot of the vapor area. 
Equation (12) indicates that for a 
given vapor velocity, all the liquid of 
volume U; would be pushed to a 
height of H feet, providing a perfect 
transfer of energy from vapor to 
liquid is obtained. In actual operation, 
it is not desirable to push the liquid to 
a height of H feet (H = tray spac- 
ing). Due to some unevenness in dis- 
tribution of liquid and vapor to the 
tray. liquid gradient, and the design 
of the tray, the height to which the 
liquid is pushed varies across the tray. 
Equation (12) indicates that the 
vapor velocity may be increased when 
the volume of the liquid to the tray is 
increased. However, a large liquid 
volume frequently results in uneven 
Wr Vy : : ,.) liquid distribution, due to liquid 
26 ‘" gradient and difficulty in designing 
proper inlet and outlet weirs, which 
in turn causes uneven vapor distribu- 
tion and velocities. Equation (12) 
(8) does not then apply. In fact, the aver- 
(9) age allowable vapor velocity may be- 

come lower instead of higher. 


vapor for one 


is probably the 
consider and investigate. 

Since jetting is a direct cause of 
vapor through the caps and 
contacting the liquid which is being 
fed to the tray, a “jetting” equation 
may be developed as follows:° 


blowing 


The left hand part of Equation (7) 
expresses the kinetic energy lost by 
the vapor W, as it changes in velocity 
from V to Vy. The right hand part of 
the Equation (7) expresses the height 
H to which the liquid U;, is pushed 
kinetic energy 


when it receives the 


given up by the vapor. 


(10) 

This is particularly the case for tray 
Dy) designs that permit excessive jetting 
(11) in spots, which may be due to faulty 
design of the tray or high liquid 
gradient. It has been the author’s ex- 
perience that for a very small volume 
of liquid, excessive entrainment takes 
place at relatively high vapor veloci- 
ties that otherwise should be expected 
to permit proper operation. Equation 
(12) substantiates this phenomenon 
in that when decreasing liquid volume, 
the allowable vapor velocity becomes 
lower. The extent of the correction for 


(12) 


(13) 
(14) 


“A” in (8) may be equivalent to 


one square foot or one cap, or any 
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Figure 3. Vapor capacity for cap type trays. 


permissible vapor load as a function 
of liquid load is largely dependent on 
tray design. A small volume of liquid 
should be restricted to as small an 
area as possible. With a large volume 
of liquid, the tray must be designed 
for even distribution. In this latter 
case, multipass trays may be used to 
decrease the liquid gradient and un- 
even liquid distribution. 

Finally, Equation (12) includes a 
design factor B, which represents the 
ratio of the restricted area, “a.” on 
the tray, which usually is the slot area 
or the disengaging area (area be- 
tween the caps) and the area directly 
above the caps “A.” 

Equation (12) indicates that the al- 
lowable vapor velocity increases as 
the value of “B” increases. This means 
that the allowable vapor velocity ap- 
proaches infinity when the numerical 
value of the slot or disengaging area 
(whichever is the restricted or con- 
trolling area) approaches that of the 
area directly above the caps. 

However, Equation (12) holds only 
when all the liquid is contacted by all 
the vapor, and it would be difficult, or 
even impossible, to design a bubble 
cap type tray with very large slot 
and disengaging areas and obtain ade- 
quate vapor and liquid contact and 
distribution. 

At the present time, a considerable 
number of fractionating towers in op- 
eration have perforated plate type 
large free area (per- 


trays with a 
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Figure 4. Vapor capacity for perforated plate 
type trays, 24-inch spacing 


forated holes) of up to 36.6 percent 
of plate area (see Table 1). The free 
area corresponds to the slot area or the 
disengaging area on cap type trays. 
The relatively large free area, com- 
bined with an almost ideal vapor and 
liquid distribution permits high vapor 
loads. This tends to confirm the sound- 
ness of Equation (12) in that it im- 
plies that the controlling velocity is 
the velocity in the restricted area 
which causes jetting, rather than the 
vapor velocity in the space between 
the trays. Uniform liquid distribution 
prevents localized jetting of liquid to 
the tray above. 

The perforated plate type trays, in- 
cluding those which are listed in Table 
1, are designed without weirs as indi- 
cated in Figure 1, and it is not in- 
tended to maintain any definite liquid 
level on the tray. The vapor velocity 
through the closely spaced holes of 
maximum 7/64-inch diameter is suf- 
ficient to prevent the liquid leaking 
through the tray. 

As the liquid is fed to the tray from 
the sump below the downflow of the 
tray above, it is immediately picked 
up by the vapor rising through the 
holes in the perforated tray. It is held 
in suspension in the form of droplets 
above the tray as it flows from the 
inlet to the outlet side of the tray. 
As the droplets reach the outlet of 
the vapor-liquid contact area and flow 
into the area above the downflow sec- 
tion, they drop out of suspension, 
since the high vapor velocity and 
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Figure 5. Vapor capacity for perforated piare 
type trays, 30-inch spacing 


jetting action of the 
present. 

The operation of a cap type uray 
may be readily compared to that of a 
perforated tray when considering rela- 
tively high tray spacing (18-inch and 
up) and with reference to Equation 
(12). The major function of the slots 
in the caps is to distribute the vapor 
that is charged to the tray so that an 
efficient vapor-liquid contact takes 
place. 

The slot area may be relatively 
small and the slots located close to 
the tray fioor so that the largest pos 
sible amount of liquid may be picked 
up by the vapor and contacted. Since 
the major part of the liquid for this 


Vapor 18 ten 


type of cap stays close to the tray 


floor, the caps should be designed 
so that liquid flows freely without re- 
sulting in high liquid gradient. Chan 
nel type caps should be applied for 
this design. 

The caps may also be closely spaced 
and have relatively large slot area 
The controlling area in this type of 
tray is the disengaging area (area be- 
tween caps) which is smaller than the 
s!ot area. Fhe evenly distributed vapor 
contacts the liquid and pushes it to 
the upper part of caps or up above 
the caps. Liquid gradient becomes less 
of a problem since the liquid flows 
primarily as a suspended mass above 
the caps or between the upper part of 
the caps; if the liquid begins to fall 
between the caps, it is again pushed 
up by the vapor and in this manner 
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eventually reaches the liquid down- 
flow. Liquid gradient and resulting 
increased jetting becomes more prom- 
inent at low vapor velocity, which is 
a necessity at tray spacing to 
avoid excessive liquid entrainment. 
Liquid gradient also increases with the 
length of the liquid flow. Conse- 
quently, large diameter towers should 
be built with a large tray spacing 
This overcomes the effect of liquid 
gradient by permitting sufficiently 
high velocities to lift the liquid up 
above the caps to the space between 
the trays without causing entrainment 

In all cases (perforated plate type 
trays, various cap type tray designs, 
or any other tray design) jetting must 
he avoided as much as possible. By 


low 


proper tray design, jetting may be re- 
duced considerably. 

Sudden changes of vapor velocity 
should be avoided where vapor-liquid 
contact takes place so that no more 
kinetic transferred from 
vapor to liquid than is required to ob- 
tain good contact. 


energy is 


Careful design of bubble cap trays 
jetting may include such 


features as the following: 


to reduce 


|} Rounded head on bubble caps in 
order to permit the gradual expansion 
of vapor from the disengaging area 
to the area above the caps so that a 
sudden change in vapor velocity is 
avoided. 

2) Caps and slots located in such 
a manner that the vapor is not directed 
against weirs and tower shell to avoid 
splashes and jetting. 

3) Weirs to be designed so that the 
pseudo depth of liquid is as nearly 
equal as possible at any point on the 
tray between the weirs. This assures 
an even distribution of vapor. 

1) Caps to be equally spaced over 
the entire area between the weirs. If 
this is not possible, necessary baffles 
to direct the flow of liquid should be 
placed so that the vapor emerging 
from the slots is not directed against 
the flat surface of the baffles. 

5) Trays should be designed so that 
the vapor sufficient to 
“blow” or operate all caps, overcom 
ing differences in liquid load due to 
liquid gradient and irregularities in 
design and thereby avoiding liquid 
dumping through the risers. It may be 
necessary, in extend 
the height of avoid 
liquid dumping. 


velocity is 


some cases, to 


the chimney to 


Figure | and Figure 2 indicate gen- 
eral layouts of a perforated plate type 
tray and a cap type tray 

Figure 4 shows the design capacity 
of vapor in cubic feet per second per 
foot of area above the caps with 
reasonable liquid loads for tray spac- 
ings of 24 and 30-inch. A reasonable 
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NOMECLATURE 
Fa— Total Force on Drop, 
Ibs ft/s? 
K:k Constants 
u Viscosity of Fluid 
C.P 
Diameter of Particle, 
tt 
Density of Particle 
(or Liquid), Ibs/c.f 
-Density of Vapor, 
Ibs/c.f 
Linear Velocity of 
Vapor, ft/s (in area 
above caps) 
( onstants 
Density Factors, Di- 
mensionless 
Weight of Vapor, lbs 
s/sq ft of vapor! 
area 
Vapor Velocity in 
Disengaging (or 
Slot) Area, ft/s 
Va por Velocity 
(in-A), ft/s 
-Volume of Liquid, 
c.f./s/sq.ft 
Volume of Vapor, 
cf ‘s/sq.ft of aTre« 
above caps or per 
forated plate 
a — Disengaging (or Slot) 
Area, sq.tt 
Vapor Area (or Area 
Directly Above 
Caps), sq.ft 
Design Factor 
- Tray Spacing, ft 
— Gravitational Conver 
sion Factor, 
lb. mass & ft 
tb. force * s* 
Acceleration of 
itv. ft/s’ 


Grav 











liquid load may vary from 10 to 120 
gpm per lineal foot of weir. A tray’s 
ability to handle a definite liquid load 
is, of course, a matter of tray design. 
including such factors as tower di- 
ameter, tray stability, pseudo liquid 
gradient, available liquid area, ete. 
The curves illustrate the difference in 
capacity when employing the suspen- 
Equation (5) and the jetting 
Equation (15). 


sion 

The curves are based on data ob- 
tained from an experimental 18-inch 
o.d. glass tower where air was used as 
vapor and water was used as liquid 
The tower was operated under sub- 
stantially atmospheric pressure. The 
criterion used to establish the allow 
able vapor load at various tray spac- 
ings was a fixed percentage of water 
entrainment by the air. 

Data was obtained for a cap type 
tray, equipped with thirteen 27-inch 
o.d. caps and for perforated plate type 


trays, without weirs, and of various 


percentages of free area and size of 
holes. The data collected in this man- 
ner presented the relative capacity of 
cap type trays and perforated plate 
type trays at various tray spacings 
(from 18 to 36-inches). 

By comparing these data,’ with 
commercial full size towers, operating 
at maximum or near maximum vapor 
capacities, it was found that their 
C,-coefficients were practically identi- 
cal to the C,-coefficient in the experi- 
mental air-water tower, when operat- 
ing at 2.5 weight percent water en- 
trainment. 

The 2.5 percent of entrainment of 
water in the experimental tower is, of 
course, no measure of the amount of 
entrainment in a commercial tower 
with hydrocarbon vapor and liquids. 

A family of curves similar to those 
shown on Figures 3, 4 and 5, 
then constructed from Equations (5) 
and (15) and the data from the 18- 
inch outside diameter experimental 
air-water tower. The allowable vapor 
velocity of a commercial tower is de- 
termined by the quality and yield of 
the products from the tower. 

Figure 3 indicates that the jetting 
equation (15) permits higher capaci- 
ties for pressure towers which have 
small density factors and lower ca- 
pacities for vacuum towers which have 
large density factors than is permitted 
by the suspension Equation (5). 


was 


Curves in Figure 3 indicate vapor 
capacities when employing cap type 
tray design as indicated in Figure 2. 

It should be borne in mind that for 
different designs of caps and cap lay- 
outs, the vapor capacity may change 
considerably. Poorly designed trays 
will naturally cause poor separation, 
even at low capacities. The capacities 
may be increased above the values 
given in Figure 3 for carefully de- 
signed trays where particular attention 
has been given to avoid jetting and 
splashing. 

Recent test runs on an | 1-foot atmos- 
pheric tower and an 18-foot vacuum 
tower equipped with cap type trays 
indicate, respectively, 16.5 and 9.1 
percent vapor load above that pre- 
dicted by the jetting equation curve 
of Figure 3. The density factors were 
102 and 1371 for the atmospheri: 
and the vacuum towers, respectively. 

Curves in Figure 4 and 5 indicate 
vapor capacities for perforated plate 
type trays with free area of 22.63 
and 36.62 percent, and tray spacings 
of 24 and 30 inches. These curves are 
based on data from the experimental 
air-water tower referred to above. The 
suspension Equation (5) is usually ap- 
plied by the author in the design of 
high pressure towers because of in- 
sufficient data to confirm the validity 
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of the jetting Equation (15). In the 
opinion of the author, the available 
data indicate that Equation (15) 
should be applied to all towers at any 
operating pressure. 

It may be noted that for a 24-inch 
tray spacing and a density factor of 
180, the perforated plate tray of 36.62 
percent free area has a capacity of 
229 percent of the capacity of a cap 
type tray when based on the suspen- 
sion Equation (5) and 203 percent 
when based on the jetting Equation 
(15). 

Greater Vapor Capacity 

The major reasons for the greater 
vapor capacity of the perforated plate 
are: 1) the even distribution of vapor 
and liquid, with little or no concen- 
trated jetting and splashing; 2) the 
large free area (total area of un- 
obstructed holes): 3) no baffles, 
weirs, caps, etc., to promote local 
jetting or splashing. 

It should be noted that this in- 
creased capacity is for the vapor area 
only. The capacity of the liquid area 
(downflows) is only slightly greater 
than that of the bubble cap type tray. 

A new design of a perforated plate 
type tray, “the corrugated perforated 
plate type tray,” as shown in Figure 
6, offers an additional increase in 
vapor capacity compared to the stand- 
ard or flat perforated plate type tray. 
This should be particularly advan- 
tageous in the design of vacuum 
towers and other towers in the lower 
pressure range where the vapor 
volume is large relative to the liquid 
volume. 

In vacuum towers and similar 
towers, the volume of liquid load is 
usually small. Since this liquid load 
must be distributed over a large vapor 
area, the problem of good vapor- 
liquid contact and uniform distribu- 
tion of the liquid that enters the tray 
is difficult. However, with the tray 
design shown in Figure 6, the tower 
cross-sectional area can be decreased 
without decreasing the total perforated 
plate area. The vapor capacity of this 
type tray is increased considerably 
without increasing the pressure drop 
due to vapor passing through the tray, 
which is an important factor in 
vacuum towers. The cross-sectional 
area over which the liquid must be 
distributed thereby in- 
creasing the efficiency of vapor-liquid 
contact, particularly for relatively 
small volumes of liquid. As with the 
standard perforated tray, the corru- 
gated perforated tray has no weir. 
However, the particular design of this 
corrugated tray offers the effect of a 
notched weir, which is an added aid 
in distribution of small volumes of 


liquid. 


is decreased. 
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The operation of this tray is similar 
to that of 
tray. in that the liquid is kept in sus- 


the standard perforated 


pension above the plate as it is being 
contacted by the vapor while it flows 
from the inlet to the outlet of the tray. 
The of the 


droplets flow above the ridges of the 


major part suspended 
corrugated tray. The droplets are held 
above the perforated plate itself due 
to the kinetic 


ferred to the liquid from the vapor as 


energy which ts trans 
the vapor flows from the holes in the 
plate to the larger area above the 
corrugated plate. The jetting Equation 
(12) is proposed for the corrugated 
tray. as other types of 
trays. 


well as for 


It is the author’s opinion that the 
efficiency of perforated plate type 
trays is good when compared with 
cap type trays, although, at this time, 
definite data is not available. Visual 
observation of the operation of the 
18-inch outside diameter experimental 
air-water tower indicated that the 
vapor load may safely vary from 100 
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Figure 6. Corrugated perforated bubble tray 
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percent (based on curves, Figures 4 
and 5) to 37 percent for 30-inch tray 
spacing and from 100 to 45 percent 
for 24-inch tray spacing while main- 
taining good vapor-liquid contact and 
with little or no liquid dumping 
through the holes in the perforated 
plate to the tray below. 


Additional experimental work 
should be undertaken with equipment 
designed in accordance with the theory 
and fundamentals of the jetting equa 
tions in order to obtain additional 
data to verify the jetting equation 
This data is needed for vacuum towers, 
as well as for towers, 
although the jetting equation has long 
been applied, by the author, to the 
design of vacuum towers. 


pressure 
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Figure | 


What Is “NPSH"? 


Figure 2 


This term is widely used by engineers but the physical significance is 


understood by only a few of them. Here is a description of ““NPSH” 


Dan R. Rankin 
Peer e P ne D Vv 
Los Anael 
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AT ANY GIVEN temperature all liquids have a detinite 
pressure at which they boil. Every day we witness the fact 
that a liquid boils at atmospheric pressure when it reaches 
a sufficiently high temperature. It is important also to 
remember that a liquid will boil at any temperature if the 
pressure is reduced sufficiently. It is the problem of the 
process and pump application engineers to make certain 
that there is a sufficient pressure on the fluid being fed 
to the pump so that the liquid does not boil in the suction 
system of the pump. 

Che term “suction lift” is very misleading. No recipro- 
cating gear, turbine vane or centrifugal pump can lift 
any liquid, It is imperative that the liquid be forced inte 
the pump for it to operate properly. The weight of air in 
the earth's atmosphere is very frequently used to force 
liquid into the pump suction and creates the illusion that 
a pump can lift a liquid. In a closed process system where 
atmospheric or other pressure in excess of the liquid 
vapor pressure is not available the liquid level must 
always be maintained above the pump centerline 

The total energy of a liquid is the sum of potential 
(pressure and elevation) and dynamic energy 
lo maintain a constant total energy any 


enerTey 
(velocity head) 
increase in the velocity of a liquid reduces the pressure 
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a corresponding amount. In order for a pump to operate, 
the pressure pushing the liquid into the pump must over- 
come the static elevation, the friction and turbulence losses 
in the suction line, accelerate the fluid, and maintain suf- 
ficient pressure to keep the fluid in the suction line from 
boiling. 

We are all familiar with the realistic comment made in 
many cases of crisis that, “Things must get worse before 
they will get better.” This is equally true of the suction 
conditions of a centrifugal pump. After fluid has finally 
been forced through the suction system to the suction 
flange of a pump a pressure drop occurs within the pump 
before the impeller can increase the pressure. 


Why a Pump Requires a Positive Suction Head 

A pressure drop occurs between the pump suction flange 
and the minimum pressure point within the pump im- 
peller, Figure 5, because of : 

1) An increase in the velocity between the suction 
ange and entrance of the impeller vanes. 

2) Friction and turbulence losses between the suction 
flange and entrance to the impeller vanes. 

It is impossible to design a centrifugal pump in which 
there is no pressure drop between the suction flange and 
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Figure 3. 





Here’s the Explanation of Cavitation Pictures 


On process pumps which are designed with top suction manifolds 
it is possible to install plastic plates at the suction of the pump 
and by means of strobotactic lights which flash on and off at the 
same rate as the rotation of the pump, visualize the flow of fluid 
around the entrance of the impeller vanes. Figure 1 shows a pic 
ture of such a pump with the plastic end plate removed so that the 
impeller can be seen through the suction portion of the pump case 

Initial stages of cavitation are indicated on Figure 2. It is noted 
that vapor is beginning to form on the entrance edges of the vanes. 
Little noise or reduction in pump performance is noted in this 
stage of cavitation. Impeller vanes may show some pitting after 
extended operation under these conditions especially if there is 
any tendency toward corrosion present. 

Figure 3 shows the increased formation of vapor which extends 
over a larger portion of the entrance of the impeller vanes as a 
result of increasing the suction lift on the pump which decreases 
the pressure at this area. Normally, some noise would be evident 
in the pump and a reduction in efficiency and head developed by 
the pump would become apparent at this stage 

Figure 4 indicates severe cavitation at the impeller vanes as the 
pressure in the pump is further decreased by further increasing the 
suction lift. Although the pump will still operate under these con 
ditions, it will be noisy, have a reduced head and efficiency. Vibra- 
tion would undoubtedly be noticeable and severe pitting would 
occur oa the impeue.s .§ operated fur an extenuei period of timc 
under these conditions 











the minimum pressure point which normally occurs at the 
entrance to the impeller vanes. All pump systems must 
have a positive suction pressure sufficiently high to over- 
come this pressure drop within the pump and to keep the 
fluid from boiling at the pumping temperature 


Pumping Water at Sea Level 


Figure 6 is a schematic chart showing a general condi- 
tion of pump operation where the energy at the surface 
of the liquid source is appreciably greater than the vapor 
pressure of the liquid being handled. A specific example 
of this condition is pumping water at room temperature 
where the liquid source is under atmospheric pressure at 
sea level. The energy indicator to the left shows the total 
energy at the surface of a water source at sea level due 


to atmospheric pressure is approximately 34 feet. Of this 
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Figure 4 


34 feet, approximately one foot must be maintained at 
all times to keep the water from boiling. This leaves essen- 
tially 33 feet of energy at the surface of any normal 
water source at sea level to force the liquid into the pump 

A pump is shown at the right of the figure with its 
center line above the liquid level. The total useful energy 
between the center line of the pump and the height to 
which the atmospheric pressure holds the water is indi 
cated by the energy indicating tube attached to the suction 
of the pump. Note the useful pressure which is not avail- 
able to push the liquid into the pump because of the posi 
tion of the pump above the liquid level. The pressure at 
the suction flange of the pump is further reduced by fric 
tion and turbulence losses in the suction line and by the 
energy which must go into accelerating the fluid. 

If an absolute pressure gauge were attached to the suc 
tion of the pump exactly as indicated in Figure 6 the 
liquid would stand at the height indicated, designating the 
useful pressure at this point. As long as the useful pres 
sure above the center line of the pump is sufficient to 
overcome the pressure drop within the pump, caused by 
the increase in velocity and the friction between the suc 
tion flange and the entrance to the impeller vanes, the 
pump will continue to operate properly. 


Pumping Liquids With High Vapor Pressure 
From Open Tanks 


Figure 7 represents a pumping system for a fluid with 
high vapor pressure such as acetone with the tank opened 
to the atmosphere at sea level. The total energy at the 
surface of the liquid is the same as indicated for water 
in Figure 6, The liquid would rise to the level indicated 
in an absolute pressure gauge standing in the liquid 
source. Thus although the total energy at the surface of 
the acetone would be identical to that of water, the useful 
pressure to force the fluid into the pump would be appre- 
ciably reduced. 

Looking at a pump installation identical to that in 
Figure 6, it is noted that the same friction and velocity 


pressure losses would occur in the case of acetone assum- 


ing it has essentially the same viscosity as water. How- 
ever, the useful pressure available to force the fluid into 
the pump is much smaller in this example because of the 
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Figure 5. Relation between available NPSH in a system and that 
required by a pump 


large amount of pressure which is required to keep the 
fluid in the liquid state. This is the reason why a pump 
handling a fluid with a higher vapor pressure than that 
of water at room temperature cannot be located as high 
above the surface of the liquid to be pumped. 


What Effect Has Altitude on Pump 
Suction Conditions? 


In these days of flying we are all conscious of the fact 
that the weight of the air in the earth’s atmosphere be- 
comes less at high altitudes. At 20,000-foot elevation the 
atmospheric pressure is approximately 1514 feet of water. 
Assuming that a pump was installed at this altitude, the 
pressure on a water source at room temperature would 
be 1514 feet. Since the total energy to force the water 
into the pump must be available at the liquid source and 
with the same vapor pressure as with our sea level exam 
useful pressure is only 
the same distance 


ple in Figure 6, the remaining 
14.6 feet. If we locate the pump at 
above the water and try to pump the same amount of 
water, there will be the same loss of useful pressure due 
to pump location, friction in the suction line, and accel. 
eration of the fluid. The remaining useful pressure to force 
the fluid into the pump would be entirely inadequate and 
the pump would not operate under these conditions until 
it was lowered closer to the liquid source. See Figure 8. 


What About Liquids at the Boiling Point? 


Under certain conditions it is not possible for the pump 
location to be above the liquid source. As the vapor pres- 
sure increases in relation to the pressure on the surface 
of the liquid source it is necessary to bring the center line 


of the pump nearer and nearer the source of the liquid 
until finally the pump must be installed below that liquid 


source, 

The most common installation in process pump appli- 
cation is where the tank is not open to atmospheric pres- 
sure but is completely enclosed in a vessel and is main- 
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Figure 6. Pumping water at sea level 


tained at or very near its boiling point. In other words, 
the vapor pressure above the fluid is the same as that on 
the surface of the liquid source. In such a case the total 
energy at the liquid surface simply represents the vapor 
pressure of the fluid which keeps it in liquid state. There 
is no additional pressure available to push this liquid into 
the pump. Therefore, the pump location must be below 
the surface of this liquid as indicated in Figure 9. In this 
case the only useful energy available to force the fluid 
into the pump is that resulting from the difference in 
location between the center line of the pump shaft and 
the surface of the boiling liquid. This distance must be 
sufficient to overcome the friction in the line, accelerate 
the fluid, and overcome the pressure drop which occurs 
between the suction flange of the pump and the entrance 
to the impeller vanes. 


Now, What Is NPSH? 


In the above discussion we have used only absolute 
pressure and energy values. Ne now want to identify these 
values with the term “NPSH.” 

“The net positive suction head (NPSH) is the total suc- 
tion head in feet of liquid absolute determined at the 
suction nozzle and referred to datum, less the vapor pres- 
sure of the liquid in feet absolute.” 

The NPSH required by a pump is equivalent to the 
drop in pressure between the suction flange of the pump 
and the entrance to the impeller vanes plus the velocity 
head at the pump suction. This is indicated graphically 
in Figure 5 and represents the net positive suction head 
required by the pump for proper operation. Any system 
Vol. 32, No. 5 
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Figure 7. Pumping liquid with high vapor pressure ot sea level Figure 8. Exomple of improper pump location when pumping water at 
20,000 feet 


must be so designed that the 
available NPSH of the system is 
equal to or exceeds the NPSH 
required by the pump, 

The available NPSH of vari- 
ous systems is indicated in Fig 
ure 6, 7, 8 and 9 and is identical 
to the total useful energy at the 
pump suction, 

Since the NPSH required by 
PRESSURE ABOVE LIQUID | | a pump is a fraction of losses 
EQUALS VAPOR PRESSURE within the pump and the velocity 
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SUCTION LINE eration, the amount of liquid 
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AVAILABLE | the vane angles and thickness. 
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ing of the physical significance 
Sear AY tenes of NPSH is important in apply 
SUCTION ing numerical formulae to pump- 
ing problems. We have asked 








Dan R. Rankin to prepare a 
subsequent paper to cover the 
solution of specific application 
problems. Look for this article 


Figure 9. Typical pumping installation when pumping process fluid in a closed system. in an early issue. 
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(DATA IN THOUSANDS OF BARRELS 


DISTILLATE RESIDUAL DAILY 
CRUDE On GASOLINE | KEROSINE FUEL | FUFI IMPORTS 
Pro- | Runsto, Stocks Pro- Stocks Pro- Stocks Pro- | Stocks | Pro- Stocks 
duction : End of | duction Endof (duction End of | duction| End of | duction Endof | Crude | Total 
MONTH Dail | 7 Month Daily Month Daily Month Daily Month Daily Month oil Olls 








1951: | 
November 27: 6.609 261,100 122,723 403 $2,116 1,358 101,666 1 $6,491 25 802 
December 6.646 415 134,867 393 27,088 1,442 86.619 } 42.853 423 834 


1952: 
January 6.640 2s 7 } 144 l 22.679 | 456 66.969 33 39.52 951 
February 5 6.673 2h 18,530 528 55,369 , Wy! 440) 
March 1.388 | 6.640 ) INO 16,817 1,400 48.750 : | 37 | 5 047 
April 2 6.435 5 18,955 412 } : ‘ d 53S 922 
May 7 4.005 2 19.614 982 7 21 45 951 
June ) 7 6,825 5 I ' 23,061 5S 5.8 2} 5.6 5 901 
July 6,927 275.9! 3,295 65 27.387 I 1 892 
August 2 7,118 32,401 of | 5 i: 879 
September 7.017 72: . 85 $5,021 902 
October ‘5 6.883 | 13,289 58 : 2 1.20% 5 2 43 038 
November ) 7.049 267 SA: ‘ 32.199 5 4s4 
December ; 6.952 271,92) : 26.842 165 


1953 
January 5S 7.042 
February 5 | 6.964 73,5 7 57 20.468 ’ : ! 5 44.178 
March mip 975 ; 18.564 5 5 2 " 40.572 


23.202 1,523 55 45.910 135 
066 


March, 1953—Change 
In Month fj + 76 1.004 30 +1 +606 
In Vear 5 420 + 1,747 7 +10,993 1] +2 601 


Week Ended 
4-18 S53 j 6.686 276,091 $248 57.942 ‘7 19.685 j 61,738 ! 10.855 
4-19-52 6.501 262,791 |} 043 157,392 17,321 49,358 l 26.828 


Source: Data for last two months from API; prior monthly data from Bureau of Mines 
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Figure 1. Pressure—Composition Diagram, Methane—n-Pentane 
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Correlating Total Pressures 


Of Binary Systems 


A new method using reference systems at corresponding states 


Roger Gilmont, Theodore Roszkowski and Donald F. Othmer 


Polytechnic Institute of Brooklyn 
Brooklyn 


THE RESULTS of the new correla- 
tion lead to the development of a gen- 
eralized method for the prediction of 
total pressures of any paraffin binary 
system. The correlation is an extension 
of the well-known method for correlat- 
ing vapor pressures by comparison 
against a reference substance at the 
same temperature.” Many properties 
other than vapor pressures have also 
been correlated by this simple, straight 
line technique."*'* 
is techni i director of The 


New York. Mr. Roaz- 
Lummus Com 
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The method of plotting is as fol 
lows: Select a sheet of standard log- 
arithmic paper and calibrate on the X 
axis (against the logarithmic gradua- 
even values of temperatures 
corresponding to the vapor pressures 
of a reference liquid; erect tempera- 
ture ordinates at these points; and 
plot on these temperature ordinates the 
corresponding values of vapor pres- 
sure data in question on the standard 
graduations indicated on the Y axis. 
Lines substantially straight over wide 
ranges are obtained for all types of 
vapor pressure data investigated, This 


tions ) 
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method has been further elaborated to 
incorporate the principle of corres- 
ponding states enabling one to achieve 
accurate correlation up to the critical 
point.* Application to other properties 
as well as total pressure of binary 
systems has likewise been made ;° and, ” 
in addition, corresponding states have 
been used to extend the correlation of 
binary systems to the critical point." 
Although the results of this last cor 
relation appeared to be quite adequate 
for most systems, some variation o¢ 
curred near the critical region especi 
ally for binary systems of high rela 
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Figure 3. Reduced total 


against Woter 


tivity volatility such as paraffin sys 
tems consisting of lower members of 


the series 


Critical Condition for a Binary 
Mixture 


In order to explain the above 
method of correlation as well as the 
newer one to be described in this 
paper, the concept of critical con- 
ditions for a binary system will first 
he discussed. 

The critical point for a two-phase 
heterogeneous system in equilibrium 
is, according to Gibbs, that point at 
which the coexistent phases just dis- 
appear and become one and the same 
For a pure liquid in equilibrium with 
its vapor, this point is clearly defined 
as that temperature at which the physi- 
cal boundary between the liquid and 
vapor just disappears and the two 
phases become one and the same 
namely, the gas phase. In the case of 
a binary mixture of two pure liquids, 
the critical point becomes a function 
of composition and is defined in ex- 
actly the same way for a mixture of 
definite composition. However. as the 
vapor composition is different from 
the liquid composition in which it is 
in equilibrium, two curves result of 
pressure against composition for a 
given temperature —that one for 
the vapor and one for the liquid. At 
the critical point both compositions 
become identical. 

In Figure 1 the pressures against 
composition curves are shown for the 
liquid and vapor at different tempera- 
tures for the system methane 
n-pentane."* The critical point varies 
with composition ; its locus is shown 
by a dotted line passing through the 
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pressure plot, Propane—n-Pentane System 
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maximum points of the isotherms. For 
a given isotherm of Figure 1, the 
liquid and vapor compositions in 


TABLE 1 
Calculation of Reduced Properties, 


Dp, 
rr n-? 


(Component 1: Propane) 





P.Lb.) Temp... Temp.. 
u% Sq. In. F R. 
0 42 1 620 
63 in 650 309 | 0.108 
93 220 680 252 | 0.163 0.1882 
130 250 710 197 | 0.242 | 0.263 
183 280 740 1) |) «0.342! 0.371 
246 410 770 106 | «60.469 | 0.408 
$23 440 sO) 063 | 0.4637 | 0.653 
412 470 AO 0.835 O84 
404 302 52 0 1.0 1.0 
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0.0851 
0.1275 


1/Ter 


372 | 0.0680 


0.135 
0.1956 
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0.530 
NOK) 0.715 | 0.778 
a26 0.935 0.902 
Sas 10 10 


72 fo 
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Figure 4. Reduced total pressure plot, Methane—n-Pentane System 


against Water.’ 


equilibrium at a given pressure are 
the intersections of the horizontal or 
constant pressure line and the 
therm; the liquid composition is the 
left and the vapor composition the 
right portion of the curve. As the 
critical point is approached, the vapor 
and liquid compositions approach each 
other until they become identical at 
the maximum point of the curve. 


iso- 


Other critical loci also occur, such 
as the maximum pressure locus and 
the critical condentherm locus. The 
maximum pressure locus is readily in- 
terpreted by Figure 2, which is a plot 
of pressure against temperature for 
lines of constant composition, called 
isosteres. As the critical locus is de- 
fined by those compositions occurring 
at maximum pressures for constant 
temperatures in Figure 1. it becomes 
the envelope of the isosteres in Figure 
2. Thus, for a constant temperature, 
the composition which corresponds to 
a maximum pressure lies on this en- 
velope. In a reciprocal manner, the 
maximum pressure locus is shown in 
Figure 2 by a dotted line through 
the maximum pressure points of the 
isosteres, but it is shown by an en- 
velope of the isotherms in Figure | 
inasmuch as it is defined as the maxi- 
mum pressure attainable by a constant 
composition phase. For this particular 
system, the maximum pressure occurs 
for the liquid phase, as the liquid 
curve is that portion of the isostere 
to the left of the critical locus. 


The critical condentherm locus de- 
fines those pressures at which the iso- 
therm reaches a maximum composition 
or at which the isostere reaches a maxi- 
mum temperature. It is interpreted 
readily by means of Figure | as the 
maximum composition at which con- 
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Figure 5. New reduced total pressure plot, Propane—i-Pentane against 


Propane—n-Butane 


densation will take place if the vapor 
is compressed isothermally. All three 
loci coincide, if the pressure-composi- 
tion diagram yields isotherms in which 
the vapor and liquid curves meet in 
points that are maximum composi- 
tions as well as maximum pressures. 
This is the case for a system such as 
ethanol-water 

In spite of the complications which 
occur in the critical region for multi- 
component systems, the critical state 
still retains the definition according to 
Gibbs: the calculations of reduced 
properties in the correlations described 
in this paper are based on this defini- 
tion. 

The reduced properties are defined 
as always; the reduced temperature is 
the given temperature divided by the 
critical temperature; the reduced pres- 
sure is the given pressure divided by 
the critical pressure, The reduced 
latent heat is defined as the latent heat 
at the experimental temperature di- 
vided by the critical temperature. 


Total Pressure Plot 


Following the previous technique.* 
the logarithm of the reduced total 
pressure of the binary system at con- 
stant composition is plotted against 
the logarithm of the reduced pressure 
of a reference substance (which may 
be one of the components of the sys- 
tem); both reduced pressures being 
taken at the same reduced tempera- 
ture. This gives a series of lines of 
constant compositions taken at suit- 
able values to describe the system 
completely. All of these lines pass 
through the origin, which represents 
the critical point for each isostere. 

The slope of each total pressure 
line in this reduced plot for a binary 
system is equal to the ratio of the re- 
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duced latent heat of the mixture in 
question to the reduced latent heat of 
the reference substance. 

To make this plot, the critical pres- 
sure and temperature must be known 
for the mixture at the composition of 
each different isostere. Unfortunately, 
there are very few binary systems for 
information is available 


which such 


experimentally. Moreover, no simple 


relation exists between these variables 
and the critical constants for the pure 
components, as is apparent from the 
systems for which data are available 


TABLE 2 
Calculation of Reduced Properties, 
Methane-n-Pentane 
(Component 1: Methane) 


P. Lb. Temp.. Temp.. Pr 
I kK 


Sq. In 


1000 100 560 
1230 140 620 
1320 220 6S0 
1330 280 740 


1115 $32 792 


Water 


0.0505 


5u5 100 an 0.350 
602 160 620 4 0.0975 
774 220 60 0.230 
atid 280 740 0.460 
SY2 340 mK) 2 0.852 
x10 300 820 Lo 


1 5am 0.0295 
160 620 0.0855 
220 680 | 0.202 
260) 740 0416 0.809 
340 800 0.752 1.050 
372 832 10 1.0 
560 O.0282 0.424 
620 0.081 0519 
680) 0.192 0.628 
740 0.394 0.765 
0.727 0959 
10 10 


0.0262 0.2545 
0.0755, 0.332 
0.182 0.430 
0373 =—(O.584 
0.695 0.835 
1.0 10 

0.0248 06.0318 
0.0715 0.086 
0.160 6.192 
0.360 0.376 
0.661 0.665 
1.0 10 
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Figure 6. New reduced total pressure plot, Propane—i-Pentane against 


n-Pentane—n-Heptane 


which that the 
critical value for the mixture is the 
average of those for the pure 
ponents weighted according to mole 
fraction, is about as applicable as 
Raoult’s law, of which it is a specifi 
case. 

PROPANE-n-PENTANE. The data 
of Sage and Lacey" for this system 
are plotted against water as the refer 
ence substance in Figure 3 from data 
collected and calculated in Table 1. 
For this system the slope of the lines 


Kay's rule assumes 


com 


of constant composition passes through 
a minimum. This is an indication that 
at a given reduced temperature (or 
pressure) the reduced latent heat of 
evaporation of the svstem as a function 
of composition passes through a mini 
mum. In the the 
Methane-n-pentane discussed below no 
such minimum is apparent. 
VETHANE-n-PENTANE., The other 
system plotted is from the data re 
ported by Sage et al.'® The reduced 
total pressure plot against water as 


case of system 


the reference substance is shown in 
Figure 4, plotted from data tabulated 
in Table 2. (It was found convenient 
to use log coordinates for both the 
pressure and composition in the pre 
liminary pressure-composition dia 
gram giving lines with littl or no 
curvature; this made inter- 
polation simple and accurate.) The 
lines of Figure 4 curve as the critical 
point is approached. However, when 
there is considered the extreme dif. 
ference in volatility between the com- 
ponents and the fact that the vapor 
liquid equilibria data are all in the 
critical region, the correlation may be 
considered quite good and should be 
adequate for most engineering needs 
The best straight lines through the 
observed points up to the major curva 
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Figure 7. New reduced total pressure plot, Propane 


n-Butane—n-Heptane 


ture are drawn to show the extent of 


the deviations 


New Plot 


Phe for curvature in the 
above total pressure plot, which be- 


the critical 


reason 


comes more apparent as 
region Is approached and as the rela 
tive volatility increases, is fairly ob 
vious if there is studied the shape of 
the pressure-temperature curve for a 
binary system as compared to a pure 
component. Thus, in Figure 2, the 
P-T curve for pure n-pentane consists 
of a single line above which only the 
liquid phase occurs and below which 
only the vapor phase exists. Along 
the line, both vapor and liquid may 
exist in equilibrium. For 
the mixtures, say .03114 weight frac 
tion methane, the P-T 
of two branches one for liquid (upper 
part) and one for vapor (lower part) 
In correlating the liquid curve of the 
mixture against the vapor-liquid curve 
of the pure component, the curvature 
of the former deviates more and more 
from the latter as the critical point 
is approached. This deviation causes 
the curvature in the straight line plot 
of Figure 4 in the critical region 


one of 


curve consists 


The first attempt to circumvent the 
difficulty the idea of 
utilizing an average composition of 


was based on 


vapor and liquid to describe the P-1 
curve of the binary mixture. Thus, in 
the isotherms, each consist- 
ing of a liquid and vapor curve meet 
ing at the critical point, were replaced 
by single curves passing through the 


average of vapor and liquid composi- 
tion at each pressure and ending at the 
critical A cross plot of these 
lines replaced Figure 2 with a series 
of single P-T curves for each average 


composition, which were then corre 
lated against a pure component, such 
as water. Although this procedure pro- 
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~i-Pentane against 


duced an improvement in the previous 
method, curvatures still persisted in 
the critical region and further refine- 
ment was attempted. 

The second attempt was based on 
the idea of comparing the total pres- 
sure of one binary system against that 
of a second binary system as _ the 
standard. Reduced pressures of the 
first system were ¢ ompared against the 
reduced pressures of the standard sys- 
tem at the same liquid compositions 
and reduced temperatures. For 
some systems this method produced 
straight lines as desired but for other 
systems curvature still persisted in the 
critical region. The reason for this 
hecame evident when the shape of the 
isotherms for binary systems with dif. 
relative volatilities con- 
sidered. As the relative volatility in- 
creases the isotherms become “fatter,” 
that is, the relative distance between 
liquid and vapor branches i 


ferent were 


increases. 


TABLE 3 
Comparisons Made 


Fig. Table 
SYSTEMS* | Ne No 


1. Propane, i-pentane 5 
Propane, n-butane 
Propane, i-pe 
tane, n-heptane 
Propane, i-pentane 
n-butane, n-heptane 
4. Propane, p-pentane 
n-heptane 
tane 
ethane, n-butane 
6. Methane, propane 
n-heptane 


ntane 6 


h-per 


n-butane, 
. Propane, n-per 


ethane 


* The lower of the two systems listed is the one which was 
used as the standard at all times. In other words, its vapor 
pressures were plotted as absecissae as to which 
ye to make the standard, was dictated at all by the 
form in which the data were given in the original source 


The choice 
times 


T 


i Critical Temperature 
More volatile « 


Sub 1 mponent 


= 


02 


-, (47 Samit 1, ame 


Figure 8. New reduced total pressure plot, Propane—n-Pentane against 


n-Butane—n-Heptane 


When the relative volatility of the 
system approaches that of the standard 
binary, the curvature in the critical 
region of the reduced pressure plot 
disappears. The criterion of relative 
volatility used was the ratio of the 
absolute critical temperature of the 
less volatile component to that of the 
more volatile component in the binary. 
When this ratio is the same for the 
system as for the standard binary, not 
only are all the lines of the reduced 
pressure plot straight, but they ap- 
proach a slope of unity for all com- 
positions. 


Method of Plotting 

The steps of calculation and _ plot- 
ting are as follows: 

1) Determine the critical tempera- 
ture ratio of the components of the 
system and select as a reference binary 
system one whose ratio is as close as 
possible. Where more than one choice 
exists that system 
whose components are closest in physi- 


select reference 
cal and chemical properties. 

2) If necessary. Cross plot the total 
pressure data of the system so that 
values of total pressure are available 
as a function of temperature for the 
same liquid compositions as are given 
for the reference system. 

3) From the critical temperature 
and pressure at each of the above com- 
positions, calculate the reduced tem- 
peratures and pressures for the system. 

bt) For each of the above composi- 
tions, select the reduced pressures of 
the reference system at the same re- 
duced temperatures from the calcula- 
tions of step 3 A plot of reduced 
pressure against reduced temperature 
for the given liquid composition of the 
reference system will be necessary. 

5) Plot on logarithmic paper from 
values on the Y axis the reduced total 
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Figure 9. New reduced total pressure plot, 


against Ethane—n-Butane 


pressure of the system as obtained in 
step 3 against values on the X axis of 
the total reduced pressure of the ref- 
erence system obtained in step 4. 
Straight lines will be obtained for 
the several liquid compositions; and 
these will all pass through the origin 
point, l. 1. which re presents the criti- 
cal conditions 


Systems Tested 

For the purpose of testing the cor- 
relation, eight paraffin hydrocarbon 
binaries were chosen from the litera- 
ture. These systems are listed in Table 
} which gives pertinent information 
about them, such as ratio of critical 
temperatures and sources of data. The 
data were presented in the original 
articles in either of two forms: Either 
as isotherms or as lines of constant 
composition. For systems that were re- 
ported in the form of constant com- 


TABLE 4 
Calculation of Reduced Properties: 
Propane—i-Pentane Against 
Propane-n-Butane 


Propane 
PROPANE «-PENTANE n- Butane 


0.304 
0.505 


‘ 
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Propane—n-Pentane Figure 10. New reduced total pressure plot, Methane—Propane 
against Ethane—n-Heptone 


position lines, the data were simply calculations are apparent from the 
converted into reduced temperatures column headings in the tables. 
In order to avoid confusion in the 


and pressures. When reported as con- | ; 
figures, instead of plotting as a sheaf 


stant temperature lines, the data were , ~— 
of lines, each composition was plotted 


by itself. Since the slope of the lines 
appears to be very nearly the same 

Six tests were made of the correla- for all compositions, plotting as a 
tion as shown in Table 3. Final data sheaf of lines would confound the 
employed in the plotting are given in points belonging to each composition, 
Tables 4 to 9 inclusive. and the cor- ™4king it extremely difficult to in 
terpret the data for each composition 
The results in all cases show good 


cross-plotted to obtain lines of constant 


composition 


responding plots are given in Figures 
5 to 10 inclusive. The two binaries 


for each test were chosen so that the 
TABLE 6 


critical temperature ratios were fairly 
: aan Calculation of Reduced Properties: 


ee The ~< fe Te > ~~ 
close. The pressure-temperature curve Svegane=~t-Deatens Ranieat 


at constant composition were deter- n-Butane—n-Heptane 
mined for the same composition for 
both binaries, and the reduced vapor 
pressures of both were then plotted 


: PROPANE «+ PENTANI n-Heptane 
against each other at the same reduced 


temperature in a manner analogous to Pr’; 
that used for single components. The 


TABLE 5 
Calculation of Reduced Properties: 


i”) * 


P i-F Against 
n-Pentane-n-Heptane 





Pp, 
rr 


n- Pentane 


PROPANE +-PENTANI n-Heptane 


0 248 
40 
tie 5 


0.084 
0 166 
0.20 
0404 
0.757 
0104 
3 Tr 0.204 
04 0.97 } 54 5 0.304 
Ta 
0.0620 0.0450 
O.1182 1.0927 
0.205 0.1605 


0.400 0 369 
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TABLE 7 
Calculation of Reduced Properties: 


Propane—n-Pentane Against 
n-Butane—n-Heptane 


n- Butane 


PROPANE o-PENTAN} n-Heptane 


correlation. It is also observed that as 
the ratios of critical temperatures of 
the two systems under test approach 
each other, the slopes of the lines of 
constant composition approach unity. 

One other test was made that is not 
this the 


data were too scanty; namely, the com 


included = in report because 
parison of the methane-n-pentane sys- 
tem against the methane-n-butane sys 
tem.'® From the very limited data, the 
correlation was not too good: however, 
this was explained on the basis that 
the critical temperature ratios were 
not only much larger but also different 
by a larger margin than in the other 
and that the the 


criterion of critical temperature ratio 


sensitivity of 


Causes, 


increases with ihe value of the ratio 


It may be concluded from the plot, 
however, that were the ratios equal 
for each system. the correlation would 


be suc esst ul 


Conclusions 


A sticcessful straight line correlation 


has been deve loped by logarithmi 


plotting at constant composition the 
total 


one binary system versus correspond 


values of reduced pressures of 
ing values for another at the same re 
duced temperature 

The results of the above correlation 
naturally lead to the development of 
a generalized method for the predic- 
tion of total pressures of any paraffin 
binary system. This prediction would 
ilso require a means of determining 
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TABLE 8 
Calculation of Reduced Properties: 


Propane—n-Pentane Against 
Ethane—n- Butane 


Ethane 
n- Butane 


PROPANE -a-PENTANE 


the critical pressure and temperature 
as a function of composition of the 
from the individual 
Here 


standardized systems of the same criti- 


binary compo 


nents again the pring iple of 
cal temperature ratio should be help- 
ful. At present, work is being done to 
apply the above methods of correla 
tion to a generalized method of predic- 
tion and the indications are hopeful 
that a 
terialize. 
It follows that 
pressures of the two systems at 


successful method will ma- 


values of the total 
the 


same reduced temperatures may be 
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mperature 


in Liquid Phase 











TABLE 9 
Calculation of Reduced Properties: 
Meth Prop Against 





Ethane—n-Heptane 


Ethane — 


METHANE n-Heptane 


PROPANE 
P's 


plotted at the same vapor composi- 
tions rather the liquid 
compositions. Furthermore it may be 
readily shown that the entire method 
may be used equally well for multi- 
component 


than at same 


systems of three or 


number of hydrocarbons 


any 
It may thus 
be used for any natural gas or petro- 
leum crude or fraction. provided the 
critical 


conditions may be estimated 


and a key component established 
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Vapor Pressure of Water and 
Temperature Conversion Chart 


Kenneth A. Kobe, University of Texas, Austin 
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THIS timesaver can be used in several ways. 
You can immediately determine the vapor 
pressure of water in English or metric units 
at any temperature from freezing to boil 
ing, You may also use chart to convert from 
Fahrenheit to Centigrade temperature scales. 
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.-- fhermal Stresses in Piping Systems 


Part ill 


William E. Wilbur, lhe | 
Los Anaele: 


THIS SERIES of articles is aimed at giving the design 
engineer a practical workable handbook of piping design 
methods. All of the methods and data presented have been 
tested by the author’s company and found to be reliable 
Parts I and II of the three-part series appeared in the 
March and April issues of Petrroteum Reriner. This is 
the third and concluding section of the Handbook 


22. Three Plane Structures 

When the pipe structure does not lie entirely in one 
plane, a complete analysis becomes very tedious, requiring 
approximately three times as much computation as a 
single plane structure. Before beginning such an analysis, 
therefore, it is desirable to make a rough calculation to 
determine whether the stresses are likely to be critical. 

For such a preliminary study, Flex-Anal charts 35 and 
46 are useful. The lines in each of the three main direc 
tions may be summed into one length in each direction 
maintaining the correct distances between anchors. Appli 
cation of the charts is then a simple procedure. It should 
be noted that these charts are based on square corners, so 
that the results will be merely approximate. Three-plane 
structures are, however, much more flexible than single 
plane structures, and application of the charts will fre- 
quently indicate that the structure is safe. and thereby 
avoid the necessity for a complete analysis 

Sometimes the structure is predominantly in one plane 
with only one or two short lines at right angles to it. lt 
is then possible to get a fair approximation by reducing it 
to one plane; the members perpendicular to that plane 
appear as dots, and are considered to have a length equal 
to 1.3 times their actual length, as explained in the com 
plete proble m be low This method, of course. gives only 
two of the three reactions, and these will usually be greater 
than the true reactions. If the computed stresses from this 
procedure are safe, the line will not need to be furthe: 
investigated 

When the structure is so complicated that neither of 
the above approximations is satisfactory, a complete 
analysis should be made Spielvogel’s hook gives the 
method in detail for a complete and exact computation 
It is. however, very time-consuming. The method outlined 
below eliminates a great deal of the detail figuring. and 


is close enough for practical purposes 


The procedure is as follows 

1} Draw an isometric view of the structure. showing 
the x, y and z directions 

2) Calculate separately the XY, XZ and YZ planes, 
according to the following rules 

1) Members appear the f 


al ter 
CX al ‘ i 


exact wre 

}) The calculations for the separate planes have now 
viven two values each for Ix. Iy and Iz. These are added 
together for the true values 

b) As in single-plane structures, signs of the quantities 
Ixy, Ixz and lyz are of value only as showing the direc 
tion of slope of the thrust line 
equations below. they should be taken as positive 


In inserting them in the 


5) Determine the reactions by solving simultaneously 
the following three equations: 


where X. Y and Z are the distances between anchors in 
the x. y and z directions, respectively, and Fx. Fy and Fz 
are the reactions in the same directions 

6) The work will be simplified, and smaller numbers 
used, if the quantity Fel, which appears in all the equa 
tions, is omitted in the solution. and inserted at the end 
of the calculations. The right-hand members of the equa 
tions are then merely \. Y and Z respectively 

7) If the pipe is of several sizes. first divide each length 
by its corresponding I. as in Section 13, and omit the 





quantity | in the right-hand members of Equations (22). 


8) If there is movement of an anchor, make a supple- 
mentary calculation, substituting EIAx for EelX, and 
similarly for the other planes, in the right-hand side of 
Equations (22). This is a simple operation, since the left- 
hand sides of the equations remain as before, and the 
solution has already been made; only the constant quan- 
tity is changed 

9) Further calculations to obtain the maximum stresses 
will be explained after the typical example below has been 
worked out. (See Figure 24, preceding page.) 


Eight-inch Pipe Sch. 40; Max. Temp. 600 F.; Internal 
Press, 250 psi.: Ee 103,300; I 72.5 


XY Plane—Origin at a. 


YZ Plane 


Kl 
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Figure 25. 
Above, left, XY plane 
Above, right, YZ plane 


Right, XZ plane 


t kan wr hicke ule ilculations) 
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19627.0 F; +. 94 96 
00124 
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OO510 
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In Figure 25. the structure is shown projected in the 
three separal planes with the thrust lines located 

The points of greatest stress are those farthest from the 
thrust lines. It may be necessary to try several points to 
find the true maximum. For this example, the stresses at 
point ¢ will be determined 

In the XY plane, there is a torsion in one leg of the 
fitting. or a moment in the other leg. of 547 9.3 
5100 ft. Ibs. 

In the XZ plane. there is a moment of 266 1.1 
1090 ft. Ibs. (In the plane where the fitting appears in its 
true length. the stress can be moment only.) 

In the YZ plane, the torsion in one leg, or moment in 
the other, is 547 2.1 1150 ft. Ibs. 

For maximum moment, combine XY 
effects, according to the formula 


M = V M+, - 


and XZ plane 


1090)? 


M*.. v (5100) 





Figure 26. See “Multiple Anchors” below 


to this moment is M/Q 
The value of Q is taken 


The unit stress f,, due 
5215 12 / 7.29=<= 86000 psi 
from Table 3 

The unit stress f, due to torsion is T /2 S.M 
1150 “ 12/2 16.8 4110 psi. The value of S.M. is 
taken from Table 2 

The unit longitudinal stress f, due to internal pressure 
is (Table 5) 595 2 1490 psi. 

The unit circumferential stress f. due to internal pres 
sure is 2 f, 2980 psi 
The maximum stress is then determined from the 


formula: 


1490) 


(R20) 


Since this is well below the allowable. the stress at point ( 
is satistactory 
similarly analyzed. In all cases, 


Other points may be 
and the 


moments in two plane <« are combined to find f 


torsion in the third plane gives f 


The expression = \ \ B?, which appears in the two 


above formulas, Is readily solved hy slide rule thus 


1090 x | 


100) 


When f 


sufficiently accurate formula is 


is relatively small, as in the example above 


‘ 


Ro) 14900 $10) P1110 1OOv0 4 


23. Multiple Anchors 


The general method of analysis provides for only two 
anchors for a pipe structure Occasionally, however, a 
three or more 


where two or more pieces of equipment connect to a 


system will have anchors: for instance, 
common header 

A complete mathematical analysis of such problems is 
possible by the method given in Kelloge’s book (See Sec 
tion 2): time limitations will generally prevent its use 
An article by Boris Lochak, in the Transactions of the 
ASME for May, 1944, page 311, simplifies the problem 
for a three anchor structure in three planes; the time re 
quired is approximately three times that for a two-anchor 


structure 


176 


The following approximations are suggested (See Fig- 
ure 26): 


pipe than 


itted im the 


tems abcef, 


Three s« parate analyse 
ibed, and deef. kach In | chor has now been 

roximately the 
} 


eration 


Oops are tre 


Special consix 


Figure 27 


24. Guides for Expansion Loops 

The ordinary expansion loop (Figure 27) is subject to 
vertical movement at points b and in the upper tangent cc. 
As noted in Section 21, these movements may amount to 
several times the theoretical expansion of the length L. 

To reduce these movements, guides are introduced at 
points g (and, if desired, at additional points between g 
and a). It is assumed that at the guides this deflection is 
reduced to zero, but that the pipe is still free to rotate 
slightly in the plane of the loop. 

\ complete mathematical analysis shows that the intro- 
duction of the guides increases the thrust, and the stresses 
itt the loop beeb This problem Is disc ussed in I lex- Anal 
Charts, Part |, where the following procedure is suggested: 

1) Figure the loop for the length (), hetween points g, 
as if anchored at those points 

2) Multiply the thrust and maximum unit stress thus 
obtained by the ratio L/Q. 

\ comparison of this procedure with the mathematical 
solution indicates that the Flex-Anal method will generally 
show the maximum unit stress approximately correct. but 
slightly on the safe side: the computed thrust will be 
somewhat too large 

Use of guides will generally reduce the deflections at 
b and ¢ to satisfactory amounts. Points g should be at 
least 15 to 20 feet from points b. 


Figure 28 


25. Yielding Anchors 

Occasionally, an anchor must be considered which is 
not rigid, but may yield as a result of the load (e.g., an 
anchor at the top of a single steel bent). In this case, the 
true condition may be determined by a simple diagram, 
Figure 28 
| computed thrust of line against at 
1) I xpansion of line in direction « if unrestraimed 


k force required to move anchor a distance D 
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VALUES FOR P 





wn 
VALUES OF N 


30 #00 D0 600 

VALUES OF N 
Figure 30. Expansion loops using welded fittings. Values of H in formula 
for Thrust — F H (Ibs.). Values for intermediate values of P may 


be directly interpolated. 


true deflection of anchor point 


true thrust at anchor point 


26. Expansion Loops Using Welding Elbows 
This type of loop is discussed in Section 12. Properties 
of welding elbows are given in Table 3. The following 

approximate diagrams are based on these assumptions: 
1) The loop is symmetrical about a vertical center line. 
2) The effect of an elbow in increasing flexibility is ap- 
proximated by the addition of an equivalent length of 
pipe at each elbow. This equivalent length is taken as 12 
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Figure 31. Expansion loops using welded fittings—Values of T in the 


e 
formula for maximum unit stress f T (psi) 


times the nominal diameter of pipe. 

}) The maximum stress occurs in the elbows at the top 
of the loop. The formulas take account of the greater in- 
tensity of stress in an elbow as compared with straight 
pipe. 

All lengths are computed as multiples of the nominal 
diameter of pipe, D. 
keG 


Then the thrust I Hi 


The maximum unit stress { 


TABLE 6 
Values of G and J for Standard 90 Bends 


D Nominal diameter, inches 
] Moment of Inertia, inches 
Q Equivalent Section Modulus, Table 3 


Values for Standard-Weight Elbows 


J J 
Short Rad Long Rad 








x 


3.70 
3.78 
4.99 
440 
4.49 
462 
4.78 
455 
4.70 
4.80 
4.87 
4.0% 
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grams, the following formulas may be used: 


H Z M’ 
N (N + 2M + 4A) 
ZM 

N(N+M 


Figure 32. See “Vertical Deflection of Loop” in adjoining column Mf LON QA BAIA 


he ke pe nds on the temp rature Values are obtained N M and P are the length ratios shown in Figure 29 


from Figure 3 or Table | AD is the equivalent added length to account for the 

Constants G and J depend on the dimensions of the flexibility of each fitting: it is the quantity (LK-2R) in 
Values for standard fittings are given in Table 6 lable 3. In constructing the diagrams. the value of A was 
Constants H and T de pend on the dimensions of the taken as 12 


loop. Values are obtained from the accompanying dia The above formulas are general. and will give correct 
These diagrams give values for results for any symmetrical expansion bend of this type 


elbows 


grams Figures 30 and 31 

P 10 and for P 1). Intermediate values may be di 

rectly interpolated. For points which lie outside of the Vertical Deflection of Loop 

diagrams, the general formulas for H and T are given (See Figure 32) 

below Let dl expansion ot line between points - 2 eND 
The diagram values of F and f may be reduced by Let db upward deflection of points b, if not restrained 


cold-springing See Section 17 


N P)? (M »A P) 
. . P - . . SM (AN PN MM) 
Formulas Used in Preparing Figures 30 and 31 

For cases which do not fall within the limits of the dia End of Part I1l and series 
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| depet sicall Dr. Eger V. Murphree, president of the Standard Oil Development Company (center) receives the 

in incentive rs ing Industrial Research Institute's 1953 Medal at the Institute's 15th annual meeting at White Sulphur 

success of reseat fotl Springs, W. Va., from Dr. H. N. Stephens, left, vice president of the Institute and Director of 

these f rs in turn deper Research, Minnesota Mining and Manufacturing Company. Dr. Fred Olsen, president of the Institute 
tellectual energy : and vice president, Research and Development, Olin Industries, Inc., looks on, at the right 
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Figure |. Specific heat of steam 


Viscosity, Thermal Conductivity and Specific Heat 
Of Steam at Elevated Pressures and Temperatures 


Irving Granet and 
Philip Kass 

Foster Wheeler Corr 
New York 


ratic 


IN ORDER TO make accurate heat 
and mass balances, accurate data on 
the thermodynamic properties are 
necessary. Because of the wide use of 
steam, research on its properties has 
heen done throughout the world. Under 
the sponsorship of the American So- 
ciety of Mechanical Engineers. ex- 
tensive work was done in this country 
at M. I. T. and the results were in- 
corporated into the “Thermodynamic 
Properties of Steam.” commonly 
called the “Steam Tables.” The de- 

permanence of these tables 
can be seen from the fact that they 
appeared in 1936 and while many 
printings have appeared, no second 
edition has been published. Figure | 
from these tables has been plotted 


veree of 


Va Vv, 1953 


(over what the writers believe to be 
the most useful range) showing ime 
instantaneous specihe heat at constant 
pressure as a function of both pres 
sure and temperature. 

While the main body of the above 
mentioned Steam Tables has not been 
changed (Tables 1-5), Tables 6 and 7 
for the viscosity and thermal 
ductivity have been changed for al- 
most each printing. In 1950 Keyes 
and Sandell’ published the results of 
their work on the thermal conductivity 
of steam. Their apparatus and methods 
were carefully checked and it is be- 
lieved that the data presented in this 
paper represents the most accurate 
values available to date. These data 
have also been incorporated in the 


con- 
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NBS-NACA tables as Table 4.42.° Un- 
fortunately, when these data were in 
corporated into the steam tables, sev 
eral of the reported values were 
incorrect. The table given by Granet 
and Gould* in their discussion of the 
Keyes and Sandell work, was calcu 
lated on a computing machine to seven 
places even though only four places 
were reported. Figure 2 shows the 
thermal conductivity as a function of 
pressure and temperature. This curve 
is based upon the above mentioned 
discussion by Granet and Gould. 

The appearance of the Keyes and 
Sandell paper, while clarifying the 
situation on the thermal conductivity. 
has caused further confusion with re- 
gard to the viscosity of steam. Hawkins 
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and co-workers at Purdue had pub 
lished several papers on the viscosity 
of steam Vargaftig 
and Vargaftig® reported the results of 
their work on both 
thermal conductivity of steam 
} and 4 show the viscosity of steam as 
a function of pressure and tempera 
ture as determined by the Russian and 
Purdue investigators. The data plotted 
in Figure 4 are based upon the cor 
relation of Hawkins work by Leib 


the viscosity and 


THR 


lr 


E _VISCOS| Ty- 


ABSOLUT 


Figure 3. Viscosity of 
steam based upon data 
of Timroth 


—___—_——_» 


As will be noted from these curves 
there is a great discrepancy between 
data 
upon 


investigators. The Purdue 
marked 
pressure not apparent in the Russian 
1948, Hawkins'” reviewed 
and concluded that 
would be necessary be- 
could he re- 


these 
shows a dependance 
results. In 
this situation 
further work 
fore this discrepancy 
solved. In the interim he suggested that 
either set of data could be used at the 
Prior to the 


discretion of the user. 


00 


+ —_ 


Figure 2. Thermal con- 

ductivity of steam based 

on calculations of Granet 
& Gould. 


(200 


appearance of the new thermal con 
ductivity values, the Steam Tables had 
first used the early Hawkins data and 
then the Russian data for viscosity. At 
the 1949 ASME annual meeting, one 
of the writers had occasion to speak 
to Professor Keyes regarding his paper 
and the then existant with 
regards to the viscosity. Professo 
Keyes stated at that time that in vie 
of the new data for the thermal con 
ductivity of steam he felt that Leib’s 


situation 
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Figure 4. Viscosity of steam based upon Leib correlation 


correlation of the Purdue work was upon heat transfer data. Using the thermal conductivity (K) were from 
probably the more nearly correct de Colburn correlation’? for forced con- Keyes and Sandell and the viscosity 
termination of the viscosity of steam. vection heat transfer the writers plot (4) was taken from both the Purdu 
In support of this view, the latest ted the film coefficienthasafunctionof and Russian data. The Russian data 
printings of the Steam Tables have vave a relatively smooth function in 
reported Leib’s correlation. Key this correlation, while the Purdue data 


against temperature for 


The writers feel, however, that the gave a very unusual set of curves 


best data available for the viscosity which the writers have yet to be abk 
of steam are shown in Figure 3. The Various pressures. The values of — to explain 
reasons are given below. It is certainly 
necessary to redetermine this property 
and the writers are awaiting the further 
tests that Professor Hawkins'® noted 
were to be undertaken at Purdue Uni- 
versity 
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Based upon the work of Enskog,'! er “il ; tie rf eam” 1 hie ‘ressure , Vargaftis 
qualitatively, at elevated pressures, the — ; a eee — t) 1937, p34 


rmoconductivity i 


thermal conductivity should first de- ' wearer 

crease exhibiting a minimum point ['\)°) °° Steam and mitrowen oe th and N. Vargaftis 

and then increase with increasing tem- No. | *hysie I. 2, 1940, pp 

perature. Certainly the peculiar curva- 

ture shown for the zero pressure and 

500 psia curves of Figure 4 does not 

even come near this rule while the 

Russian data qualitatively follows ex- os 6 are Men enamel ag oy petdenions tie a. 
actly. Secondly, the very great de- in keference ea McAdamea 
pendence on pressure shown in Figure ee : en eee 
1. varies considerably from the be- 

havior of the viscosity of nearly every ie ie Sales 
other gas or vapor the writers are ' aw wa smenbel Steen . ; sues of PeTeotaum Revis 
familiar with. The third reason that the I fon 

writers have for recommending the 

Russian data is indirect and based 
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Year after year users of condenser tubes and plates 
specify Revere, not only for new equipment, but 
when re-tubing. You might consider this fact if you 
are not as yet a Revere customer. 

Correct specification is vitally important, because 
conditions vary so greatly. Each installation pre- 
sents an individual combination of factors, each one 
of which should be studied before deciding on the 
proper alloy. It is often advisable to make a new 
survey of the situation before re-tubing, because the 
nature of the cooling water may have changed, or 
other service alterations have taken place. 

To find the alloy or combination of alloys best 
suited to meet a specific set of circumstances, 
Revere offers the help of its Research Department, 
made available through the Technical Advisory 
Service. Working with the country's leading users 
of condensers and heat exchangers, these capable 
consultants have helped solve many and varied types 
of problems, leading to longer tube life. 

Revere makes tubes and tube sheets in all the cus- 
tomary alloys. See the nearest Sales Office. 
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Los Angelesand Riverside, Calif.; New Bedford. Mass,: Rome, N.Y. 
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This 28-page booklet is of unusual 

interest in these times when it is more 
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builds pipe coils to DESIGN perfection 


You get the results you planned for in pipe coils built by 
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signers and users. Drop a card to 
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Triple circular design of 1'4-in. seamless pipe. 
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CLASS VF 


A 22,000 pounds steam per hour unit installed at 
Indiana Farm Bureau Refinery, Mi. Vernon, tnd 


CLASS VS P 
The Seelbach Hotel, Louisville, Ky. is served ‘ 
by this 30,000 pounds steam per hour boiler a 


A wide variety of industrial plants and other 

users of steam for power, processing, or heating 

have found these efficient Vogt Two-Drum Type 

Boilers to be the answer to their diverse steam 

generating requirements. 

Class VF units provide maximum capacity in 

limited floor space and head room, while Class sz ‘ 

VS is best adapted to installations not having Typical Users... 
such restrictions. Each has a large furnace volume 

and a high ratio of radiant heating surface. The FOOD PROCESSING PLANTS 


furnace design assures proper combustion of fuels 
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fired in suspension or with various type of stokers. 


A bulletin with general information and show- 
ing typical installations is available on request. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 
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ALCOA ALUMINUM PIPE is the lowest 


cost corrosion-resistant metal pipe. It is not 
attacked by, nor does it contaminate or 
discolor, many chemicals. Does not cause 
sludge or gum in petroleum products. 
Friendly to most foods, beverages, oils. 
Alcoa Pipe is ideal for railings, scaffolds, 
storage racks and many other structural 
uses. Write for the booklet: “Alcoa Alu- 
minum Pipe.” 


ALCOA ALUMINUM HEAT EXCHANGER 
TUBES offer big savings in original cost. 
For instance, an average-sized refinery can 
save $50,000 in first cost (figured on 20,000 
tubes) over other metal tubes. Further sav- 
ings in handling, shipping, cleaning—as 
well as excellent low temperature service 
and resistance to corrosion—make Alcoa 
Tubes the best buy, by far, for heat ex- 
changer service. Write for the booklet: 
“Alcoa Aluminum Heat Exchanger Tubes.” 


ALCOA ALUMINUM SHEET AND PLATE, Forgings, 
Coiled Tube, Tread Plate and Storage Tanks offer 
exceptional cost-cutting advantages to the processing 
field. Write for the pamphlet: “Alcoa Aluminum in 
the Process Industries.” 





) Fe o 
, Pas 


7 
ALCOA ALUMINUM TANK CARS. Ship- 
pers everywhere report: No damage to 
ladings . . . no damage to cars, when 
valuable liquids are delivered in Alcoa 
Aluminum Tank Cars. Talk to your car 
builder, or write to Alcoa 


ALUMINUM COMPANY OF AMERICA 
905-e Alcoa Building, Pittsburgh 19, Pa. 
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—investigate ALCOA 


/ Chemicals. 
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| ALUMINUM COMPANY OF AMERICA 
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Refinery Wastes 
Waste Water Containing Oil, Fifth 


Edition, Divisi it Rehning, Amer 
wn Petroleun stit ow On 
tr Ne 


Che Fifth Edition « 
ll’] Manua n liispo if Refiner 
Hast i mother tep imdustry 
Vater re 


program to 


sdjacent t petrol 


fleum renner 
prepared by the Divisi 


Amer can Petr 


a tive 


de rehners 


information to assist them in preventing 
the escape of noxious or harmful ma 
terials beyond plant fences 


V olume 
deals with the collection and treatment 
of waste water so that it will not con 
tamimate adjacent rivers and streams 
vhen it is released. The last edition was 
published in August, 1949 

New information in the Fifth Edition 
includes the latest design data for gravity 
type oil-water separators. This informa 
tion is based on three years of researcl 
and experimentation at the University 
of Wisconsin under Professor G. A 
Rohlich 


Volume 


executives in resolving questions of ex 


1 was prepared for the use of 


penditures for disposal equipment; for 


FLORIDIN 


Adsorbents - Desiccants 
Diluents 


WIDELY VARYING NEEDS... 


IN THE WHOLE SPHERE of adsorbents and desiccants there can 
be few uses to which Floridin products have not been successfully 
applied since 1910, when this company was established. 


If you have a problem of selective adsorption—dehydration— 
decolorization—catalysis—in some one of the twenty specialized 
Floridin products—extruded Fullers Earth in various forms—acti- 
vated Bauxite adapted to various processes—synthetic granular 
desiccants for precise laboratory requirements—in the Floridin 
catalog you will doubtless find an answer to your need. Your inquiry 
will be given careful, competent attention. 


FLORIDIN COMPANY 


ADSORBENTS 


DESICCANTS 


DILUENTS 


Dept. E, 220 Liberty Street, Warren, Pa. 


I, Waste Water Containing Oil, 


the use of refinery managers in deciding 
questions of refinery equipment and op- 
eration; for the use of engineers in de 
signing disposal equipment; and for the 
use of supervisors in overseeing the op 
disposal 
men who 


eration and maintenance ot 
equipment and im 


operate the equipment and tacilities 


instructing 


Timely Synthetic Products Data 


The Science of Petroleum, Volume V, 

Part II. Synthetic Products of Petro- 

leum, Dr. B. T. Brooks and Dr. A. |} 

Dunstan, Oxford University Press, 

New York. $35 

In 1938 the Oxford 
undertook the complex and 
needed compilation of scientific data on 
the science and technology of petroleum 
With the publishing of the four main 
volumes of The Sctence Petroleum in 
that vear, information previously found 
only in scattered journals and hali 
forgotten records was brought together 
treatise COV 
pros 


University Press 


urgently 


in a compact, authoritative 
ering almost every aspect of the 
pecting, production, refining and trans- 


portation of mineral oil and natural gas 

But, because of far reaching technical 
their publication, 
lacking in 


advances made since 
the volumes have become 
timeliness, and supplementary volumes 
have become However, much 
of the material in the original four vol 
umes is of permanent value 


Volume V, of which this book is the 


with the chemistry, 


necessa®ry 


second part, deals 
physics and chemical 
petroleum. Part I was published in 1950. 
The editors hope to 
the subject in due 
and final part. This will be 
Volume VI in four parts 

Volume V, Part II, covers the 
thetic products of petroleum, including 
raw materials for rubber solvents, and 
considers intermediate refinery 
The section devoted to refinery 
esses is subdivided into distillation, re 
finery processes, cracking, hydrogenation 
and dehydrogenation, dewaxing and 
alkylation 


cnrinecring or 


close this section of 
with a third 
followed by 


course 
syn- 


processes 
proc 


Synthetic Lubricants 

Present Problems and Future Trends 

in Lubrication, U. S. Department of 

Commerce, Office of Technical Serv 

ices, Washington 25, D. C. $0.75 

\ guide for chemists to new products 
needed in the field of lubrication and 
how to achieve them is provided in this 
new Naval Research Laboratory report 
It points out that since World War II 
the need for operating machines at new 
extremes of speed, temperature and alti- 
has resulted in a tremendous devel- 
opment of new synthetic lubricants. The 
synthetic lubricants 
made im years are taken up one 
by one. The new problems and further 
development opportunities created by 
each advance are discussed I ach discus- 
that 


tude 
major advances m 


recent 


sion cites the basic references on 
advance 

7 he ady ances are dis¢ ussed under 
these major subject headings: Research 
on Friction and Wear Prevention; The 
Molecular Structure Required in a Syn 
thetic Oil; Synthetic Oils, I 
Future; Anti Rust 
Viscosity Index Improvers; 
in Ouls; lubricating Greases; and Gen 

" 


eral lrends 


resent and 
Inhibitors; 
Detergency 


oxidants; 
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Another reason why 


Chase 


Antimonial Admiralty Tubes last longer ! 


a patented alloy) 


Yes, you can count on Chase Antimonial 
Admiralty Heat Exchanger Tubes to give 
you many years of satisfactory service. 
Chase Heat Exchanger Tubes are rigidly 
controlled for quality during manufacture, 
and various tests are applied when the tube 
is finished. The flattening test mentioned 


below is a good example. Wall thickness, 


diameter, surface finish, concentricity and 


accuracy of length are carefully determined. 

So, for Heat Exchanger tubes that last and 
last, remember: insist on Chase Antimonial 
Admiralty! 


*U.S. Pat. No. 2,061,921 


PUTTING THE SQUEEZE ON IMPERFECTIONS... 


This Chase technician is performing a “flattening test’ 
which is an indication of soundness and freedom from hid 
den defects. You are assured that tubes passing this test 
will satisfactorily withstand bending or end flaring 


CHASE WAREHOUSE STOCKS: 


C} h AS o NEW ba BALTIMORE, 
NEW ORLEANS, LOS ANGELES 
¥ BRASS a COPPER Also carried by 


Vinson Supply Co., Tulsa, 


WATERBURY 20. CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION Standard Brass & Mfg. Co., Houston. 


e The Nation's Headquarters for Brass & Copper — Nranyt ‘Manta Baitimore. = Beston = Chicago Cincinnat) Cleveland = Dallas © Denver = Detroit © Houston © indianapelig 
Kansas City. Mo Los Angeles Milwaukee Minneapolis Newark New Oriesns New York Philadelphia Pittsburgh Providence Rochester? St.iowis Sen francece Seattle Waterbury {sales office only 
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Information on Advertised Products 
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Al) the Aw Preheater Corp 25 
A2) Airetool Manulacturine Co IV Cover 
(A3) Albina Engine & Machine Works, Inc 2% 
(A4) Allis-Chaimers Manufacturing C« 48-39 
(A5) Allis-Chalmers Manufacturing Co 41 
(A6) Alloy Steel Products Co 4 
(A7) Aluminum Company of America 188-189 
(AB) Amerwan Cyanamid Co 

(A9) American District Steam Co 

(Al0) American Locomotive Cs 

(Bl) American Locomotive Co 

(B2) American Recording Chart Co 

(B3) American Sand-Banum Cx 

(B4) The Annin Company 

(BS) Attapuleus Minerals & Chemicals 

(B6) Aurora Pump Co 


(B7) The Babcock & Wileox Co 
Tubular Products Division 

(BB) Badeer Manufacturing Co 

(B9) Badger Manufacturing Co 

(B10) Barco Manufacturing Co 

(Cl) The J. B. Beaird Co 

(C2) Bethlehem Steel Co 

(C3) W.H. & L. D. Bew 

(C4) Bigelow-Liptak Corp 

(C5) Black, Sivalls & Bryson, Inc 

(C6) Blaw-Koox Ce 

(C7) Blaw-Kaox Co 

(CB) Blaw-Kaox Co 

(C9) Bridgeport Brass Company 

(CIO) The Bristol Co 

(D1) The Brown Fintube Co 

(D2) Bucyrus-Erie Co 
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(D3) The Chapman Valve Manufacturing Co..244 
(D4) Chase Brass & Copper Co 191 
(D5) Chemical Construction Corp tt 
(D6) Cities Servier Co Opp. 65 
(D7) Clark Bros. Ce 12-13 
(DB) Clark Equipment Co 245 
(D9) The Clark Manufacturing Co 198 
(D110) Consolidated Chemical Industries, Inc 16 
(Bl) Corning Glass Works 21 

(E2) Crane Company 185 
(B3) Croll-Reynolds Co Zh) 
(F4) Crouse-Hinds Co 62 


(E5) Davis Engineering Corp 
(F6) The Davison Chemical Corp 
(B7) Dean Brothers Pumps, Inc 
(FB) Dean Hill Pump Co 
(E9) De Laval Steam Turbine Co 
(E10) Dempster Brothers, Inc 49 
(Ft) John Dollinger, Jr In 2th 
(F2) Dresser Industries, Inc Insert %-9 
(P3) EB. F. Drew & Company, Inc 205 
(F4) EB. I. du Pont de Nemours & Co $3 
(FS) BE. I. du Pont de Nemours & Co 9” 
(P6) E. I. du Pont de Nemours 

& Co Insert 224-252 
(F7) The Duraloy Co 265 
(F8) Durametallic Corp 278 


E 
(F9) Elliott Ce 
(FIO) Elliott Co 
(GI) Elliott Co 
(G2) The Elwell-Parker Electric Co 


F 
(G3) Filtrol Corp 
(G4) Fisher Governor Co 
(G5) Flexitallic Gasket Co 
(G6) Floridin Co 
(G7) The Fluor Corp 
(G8) Forty-Bieht Insulations 
(G9) The Foxboro Co 


(G10) The Garlock Packing Co 

(HI) Gasoline Plant Construction Co 
(H2) Claude 8S. Gordon Co 

(H3) Graver Tank & Mig. Co 
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SAVE TIME... 


By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional data are desired. 
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What's New in Manufacturers’ Literature 


Research Laboratories : For copies of the catalogs and new equipment literature listed, use one of the 
trot romney on an inte- convenient Reader Service Postcards on this page. Just circle the number on 
grated company to design and construct the card corresponding to the number of the item in which you are interested. 


research laboratories for industry are 
stressed in a new, eigh brochure 


= eet Me y iver Bar vcamne at pressures up to 5000 psi and temper- Flexible Gear Coatings 
research laboratories designed and built *t¢s up to I 0 F. New Sier-Bath flexible gear couplings 
by Walter Kidde in such fields as foods, Circle No, 2 on Postcard are described in a catalog just, rel eased 
slocirenied. paints and chemicals. y Sier-Bath Gear & ty Bag pany, 
. Rad Data te Called catalog C 4, it lists the a 
Circle No. 1 om Postcard A comprehensive survey of the many vantages, 1 applications, standard 
anqwections of or the pe- ot Be Bash ups and engineering 
-Cooled Heat Exchanger troleum industry is contained in a new data couplings. 
Ak booklet published by Tracerlab, Inc. vantages of the cou- 
The Fluor Fin-Fan air-cooled heat ex- The 16-page brochure contains brief de- Eira etmore horsepower ‘with less sie 
changer is the subject of a new balletin scriptions of the diverse uses to which and weight; and uncoupled 
issued by The Fluor Corporation, Ltd. radioactivity has been applied, coupled in seconds; no wrenches or special tools 
The unit, according to the pamphlet, with literature references, A three-page required; and safe and silent as smooth 
has wide ‘adaptability fc for Peng cooling bibliography is included, shafting. 
service where the uid tempera- Ciecle No. 3 on Postcard ‘Circle No. 4 on Postcard 
ture required is higher Loe dry bulb 
air temperature. It is particularly - 
able in those areas where water 
involves problems of su , cost, scale, 
corrosion and other di ties. 
Fin-Fan air-cooled heat exchangers 
are individually sized for each heat 
transfer problem and for best utilization 
of available space. They can be multi- 
pass, connected in series i long tem- 
perature ranges, in parallel for large ca- 
pacities or in combinations to best suit 
the cooling requirements. Si 
and multi-cell units are frequently used 
for two or more duties, 
These exchangers are of the forced- 
ng, type with independently mounted 
gear and driver assemblies located 
ee the cooling surface to blow air 
upward and across finned-tubes carry- 
ing the medium to be cooled. The Fin- 
Fan is designed to cool liquids or gases 
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What's New in Manufacturers’ Literature 





Temperature Controls 
Burlington Instrument Company's 
electric temperature controls are de- 
scribed in a new four-page folder. This 
G-18 pictures all 
models including Models A-1S and B-1C 
and gives a separate description of the 
company’s pneumatic and valve type 
controls. For the first time, a compre- 
hensive selection and comparison table 
has been added, showing the essential 
features of each of the 17 electrically 
operated temperature controls. Included 
are the one, two and three switch mod- 
els, some of which are suitable for 
1800 F. 

The catalog will be supplemented 
during the year by individual specifica- 
tion sheets, covering the various models 
in greater detail than has any previous 
literature. 


Use one of the free and convenient Reader Service Postcards on this 
page to request copies of the catalogs in which you are interested 





Tubing Steel 
B&W Croloy 5 (46 
mium, % percent Mol 


steel is widely 
perature service. 

The value of the steel has been proved 
in refinery and other process N mged 4 
applications as furnace tu 
superheater tubing. It is particularly ~ 
sistant to corrosion from hot L.o h 
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in petroleum processing, the manufac- 

turer claims. 

Rae rs coe pen ep. strength, 
pr creep 

physical pr welding, fabrication 

and heat treatment. 
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Recorders And Controllers 


Two new catalogs have been issued 
by Leeds & Northrup Company. 
Catalog ND44(1), ae co 4 Model 
S Indicating Recorders and Controllers,” 
describes in detail the design and con- 
struction features of the strip-chart 
Model S Micromax Recor The re- 
vised, 40-page Bay) presents in- 
terior views of Micromax instrument 
and presents: ction: 2) typical iets 
vanometer detection; 2) ical circu 
used; 3) standard features 
basic Micromax instrument; and 4 
cial features available. A handy 
index simplifies locating the in 
vag oot ND4 “Ele EI T 
“Electromax ‘empera- 
ture and Conductivity Controllers,” con- 
tains complete data about moderate- 
electronic instruments for Two- 
— or Control. The 
ct eames shows how three 
po 


Con- 
trollers are =e te tem- 


Circle No. 7 on Postcard 


Welding Equipment 


Equipmert and used in Air- 
comatic welding, Air Reduction’s inert- 
gas-shielded metal-arc process, are de- 
scribed in a new, 12-page booklet. In 
two colors, it covers in detail both the 
No. 3 and the new No. 20 annual Air- 
comatic Guns and the Aircomatic Head 
for automatic ration. Aircomatic 
wires for use with this equipment are 


‘also covered. 
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(More Litercture Items on Pages 
193, 194, 196, 200, 202) 
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What's 


Versatile Control Valve 


combination automatic and 
manual control valve has been developed 
by The Annin Company. Available in 
models 1520 SMW and 1560 SMW, it 
itilizes the advantages of its powerful 
Domot control unit plus the 
handwheel operation.” 
According to the company, its 
ers developed the side-mounted hand 
vheel in held demands tor 
convenient and positive supplementary 
ntrol during start-up periods, or when 
e system is shut down temporarily 
Major applications of the auxiliary 
manual control are in adjusting the flow 
of steam to turbines and steam engines 
fuel to «¢ and when 
being processed intermittently 


“versa 
eng! 


answer to 


nines, batches are 
This item supplements The Annin Company 
data on pages 150-151 of The Refinery Cata 
log, 20th Edition 
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Modernized Pump Line 


Peerless Pump Division, Food Ma 


and Chemical Corporation, has 
and consolidated its 
a = 4 


pumps are 


‘ mery 
modernize | 
) 

plete line of 
pumps 


com 
split 
designed 
and 
liquids at medium and high heads 
product quality and 
than low initial price 
[ype TU, this line of 
, designs witl 
3000 gallons per minute 
800 feet and for liquid 
temperatures up to 300 F. Case pres 
sures for the 2-stage pumps range from 
400 pounds. Drivers of up to 325 
applied. In Sizes 
and including four 
sover between stages is built in 
top part of the pump 
sizes over four inches, 
between 
and 


| and 5-stage 


Cas | hese 


supply, circulate and boost water 
emphasis on 

long life rather 
Designated as 
pumps is offered in stawe 
apacities up t 


and heads up 


100 t 
] can be discharge 


inch dischar ge, 


with the 
In discl 


loop crossover 


arTec 
Stages 
extending over above the 
ot the pump cas 
ations tor the 
ranges to 950 feet 


1400 


3-stage design 
and ca 
4-stage 


gpm; speci 


Vay, 1953 


New 


1600 
and 


ranges to 
900 gpm; 
provide head 
ranges to 1550 feet and capacities up to 
300 gpm. Liquid temperatures up to 300 
F. can be handled by these three types 
Pumps in the TU line are of the split 
case type with the split at the cente 
line of the pump. The entire rotating 
element of the pump can be removed 
for inspection and repair without dis 
turbing the pump alignment or piping 
Standard construction its iron, 
bronze fitted, but cases may be obtained 
in steel, all bronze or other alloys. All 
pumps are fitted with both case and 
impeller wear rings and shaft sleeves 
Heavy-duty ball bearings, grease lubri 
cated, are provided 
This item supplements Peerless Pump Divi- 
sion, Food Machinery and Chemical Corpora- 
tion, data on pages 838-839 of The Refinery 
Catalog, 20th Edition. 
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fications provide head 
feet and capacities up to 


»-Sstage specihcations 


cast 


Leak-Proof Tube Fitting 


Ermeto patented tube fittings have 
been manufactured by The Weather 
head Company to provide “a more pos 
itive seal than flared of 
type fittings.” It requires no flaring, né 
threading, no welding and no soldet 
ing. Ermeto requires no special tools 
or special preparation for installation 

rhe tube fitting consists of a 
nut and tapered body As the 
tightened, it forces the sleeves 
into the taper of the body 
the sleeve contracts, 
cutting edge to shear a slight 
into the outer surtace of the 
This provides “a leak-proof joint 
Ermeto fitting and tube.” 


compression 


sleeve, 
nut is 
forward 
The leading 
edge of thus fort 
ing the 
groove 
tubing 
between the 


Portable Joint Cleaner 
A new high speed 
joint cleaner that au 
tomatically cleans in 
outside pipe 
ends or threaded 
joints in six to eight 
has been 
announced by The 
\iretool Manufac 


Company 


sic or 


seconds 


turing 
spe t d 
ot old 
we I] 


pipe and pipe lines. tt 


Designed to 
reconditioning 
r reclaimed 
requires no change 
r of equipment to 
inside or out 
| he 
laims it will clean pipe ends from 


manutac 


inches 
new joint 
head that 

remove 


Oo ten 
( le anet « 
revolves around the 
all deposits It has 
solvent of 
end to dis 


ends to 
a provision for shooting a 
cleaning fluid onto the pipe 
the caked material It ce 
driven motor 


nsists ot 


and a precessing 


in alt 
(cq) head containing a spring loaded 


brush gulde and wire brush 
Phe motor 

slip-fit 
provision 1s 


brush 


stage, air-driven 
is muffled 


li bri 


is a single 
constructed. It 
made for proper 


head c 


type, 
and 


tion Vhe msistsS of a 


A Gulf Publishing Company Publication 
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bevel of the 
positive grip 


rhe nut, pressing on the 
sleeve, results in a tight, 
on the tube. When fully tightened, the 
sleeve is bowed slightly at the middle, 
causing it to act as a lockwasher. This 
locking action maintains constant ten 
sion between the body and nut thereby 
preventing loosening ot the nut. Once 
the fitting been assembled, the 
sleeve becomes permanently attached to 
the tube. Disassembly and reassembly 
of the fitting can be made without 
of the sealing quality 

This item supplements The Weatherhead 

Company data on page 1015 of The Refinery 

Catalog, 20th Edition. 
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has 


loss 


Steel Castings 


Comprehensive data detailing applica 
tions of steel castings are made available 
in booklet form by Steel Founders’ 
Society of America. The publication em 
phasizes the reliability, strength and 
castings as engi 
widely used in 
industries 


versatility of steel 


neering material more 
than 100 

Reprinted in manual format, “Carbon 
and Alloy Steel Castings” 
porates data of value to the 
design and production 
anizations, purchasing de 
students and 
and processing 


categories 


vital 
Low mcor 
materials 
enginect, eng! 
neermg ort 
partments, eng 
others 
and specifications 

Included 1s 


casting 


ineering 
active in design 
steel 
specifications, design, 
heat treating and inspection 
procedures. A two-page chart is devoted 
types ot 
according to 


material covering 
properties, 


jOMMNL 


steel 
tensile 


to general engineering 


castings, classified 
strengths 
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eable 
precessitip 
pipe 
tire unit weighs 16 
The Airetool 
pipe 
conditioned It can 
and 


ing programs 


brush The 


head reve 


two-inch replac wire 


cleaner (cq) ives 


round the end at 40 rpm. The en 


nounds 


jomt cleaner has a wus 


vherever is to be reclaimed or reé 


save many hours 


many dollars on pipe recondition 


This item supplements The Airetool Manu 
facturing Company data on pages 69-88 of 
The Refinery Catalog, 20th Edition 
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members analyzer The cell paths can be filled 
Analyzer per- with various components of the process 
analvtical Stream under analysis and the instru 
, ? ptical pring iple, the ment sensitized to cancel out the effects 

nti : . rument gives ; tinuous measure of component interterence 
Both instruments are thermostated t 
operate between 0 and 120 F. Each is 
mounted in an explosion-proof case that 
meets Class I, Group D safety require- 
ments. On each unit the signal appears 


Streams have been ans ced atio of radiation present at the 
kin-Elmer Corporatior two selected wavelengths. Thus the op 

¥ instrument is the Model ri t the instrument is essentially 
Analyzer (left above) } t base-line density analysis and 


avelength analyzer. It con ! vely invariant to changes in 
as a shaft position and may be trans 


mitted to a recorder remotely located 
trom the analyzers 


units: source. mor sour ri r sample cell trans 


detector ad sample cell 
nclosed } or ri Analyzer is 


dispersion Circle No. 14 on Postcard 


Versatile Computing System di n) and wide programming through “sensing” devices at various 
A move t t yletely aut satility First commercial models a1 Stages in the operation. These data would 
annt : . , available for delivery in 1954 be processed in the computor in ac- 


matic contr Ocesses is 
been made wit} new ultra-high Among potential applications of this cordance with instructions previously 
speed “ERA 1103” general purpose ele« levice, in addition to automatic process fed in 

control, are: air traffic control and air The “ERA 1103” computor system is 
Engineering Researcl letense, aircraft simulation, automatic housed in chrome-oramented cabinets 
iates division of Remington Rar data reduction, general industrial and occupying an area slightly smaller than 


“ye ome planning and scientific-mathe the ground floor of an average house 
Develop: - ‘ el atical mputatior It weighs about ten tons. Though large 


al mputing system an 


T t 
eiennianmd Pm 1103" ' w computor \ ' it pos and electronically complex, the system, 
to 17,408 supers} — company reports, to apply with 4500 electri tubes, operates on 


i , 
1 re less power than tou louble-oven ele« 


plus unlimited supplementary nat ) tO @& large 


1 , tr . 
tape bulk stor ‘ ‘ fit t t rea > he machine ire ranges 


d (60 micro-s« in i] d ' ocessing Circle No. 15 on Postcard 


Diaphragm Motor Valve standard and optional connections avail 
The Minneapolis- Hon | Regul . able 


( inv s ' . hr mm ' . < VETPICt ( ircle \ ) 17 on P ste ard 


Pumps, Motors and Generators 

Allis- Chalmers Manufacturing Con 
pany has released tw new booklets 
Ihe company’s single age, double 


suction centritugal pumps (Type S) are 
described in newly revised Bulletin 


OS ROl46OB he pumps nat 60 


um Kefiner 
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Chemical and Petroleum 
Industry Cables 
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Portable Cables 
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 lectrical Wire and Cable for the Chemical and Petroleum Indus 
tries must have the right chemical, oil and corrosion-resistant insula 
tions plus the right electrical and physical properties for the job 
Insulations and jackets which may be excellent for one type of service 
may be unsatisfactory in another. United States Rubber Company, a 
specialist in manufacturing the right electrical wires and cables for 
the Chemical and Petroleum Industries, is the only wire and cable 
manufacturer growing its own natural rubber, making its own syn- 
thetic and plastic insulations. 

The brochure shown above shows what “U.S.” wires and cables to 
order for specific applications. Write to address below for your 
free copy. 


UNITED STATES RUBBER COMPANY gs® 


ELECTRICAL WIRE AND CABLE DEPARTMENT + Rockefeller Center, New York 20, N. Y. 
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UNITS — 21 on stream . . . 31 in design or under 
construction — a total of 39 in the U. S. A... . four in Japan... 
two each in Great Britain, Australia and the Middle East . . . one 
each in Canada, Canary Islands, and France. That's how far 
PLATFORMING has come since October 27, 1949 when the first 
unit went on stream at Muskegon, Mich. 


Refiners all over the world have chosen PLATFORMING because 
it is the proved solution to their reforming problems . . . because 
it produces high octane fuel from low grade charge stocks . . . 
because it has the aromatics option . . . because it is versatile, 
economical, and dependable! You can rely on this world-wide 
experience in making your choice. 


UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A. 
Laborotories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your /aveéimeat 
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standard sizes, are individually engi- 
neered tor customers, accor ling to the 
publication. The pumps are used for 
general water supply, circulating, gath 
ering, drainage, and other applications 
in the water utilities, paper, mining, pe 


troleum, chemical and other industries 
In addition t providing data on he 
. pumps’ construction features, the bul 


Yrrerw! — 
rier | “ | letin explains how to figure pumping 
\ 


rYtHt \ 
head and carries tables of available sizes 


: . 2 approximate dimensions and head ca 


pacities It also tabulates iriction§ loss 


tor water px 100 teet of pipe 
Allis-Chalmers Motor and Generat 
Reterence Book 5147933. is designe: 


to assist in the sel ! tf motive power 


! 


to handle n industrial applications 
It is reprinted from the 1952 edition of 
Lincoln’s “Industrial-Commercial Elec 
trical Reference” published b , le« 
trical Modernization Bureau, 


( ircle \ TA i P sli ard 


for efficient operation 


Clark Pressure Reducing and Regulating Valves 
are precision-made for positive pressure control on air, gas or steam lines 


Where different types of equipment, with varying pressure require- 
ments, are operated from a common line, Clark Regulating Valves can 
be depended on to deliver automatically the just right” pressure to each 


Save on fuel, maintenance and protect expensive equipment 
Ask your Clark representative to specify the right Clark 
valves for your needs ... or write us direct 


TYPE KRV TYPE CRV 


Pressure Reducing Pressure Reducing 
Valve. Diaphragm Valve. Integral pilot 
Operated-Single controlled, piston oper 
Seated Valve. Sizes ated. For pressure 
to 144" for initial control from “dead 
pressures up to 250 end” to full capacity 
P.S.1. Reduced pres Sizes * to 6” 
sures to 85 P.S.I 


TYPE ORV QUICK - CLEANING 
Pressure Reducing STRAINERS 
Valve. %” and 2" Remove dirt, scale and : 
Single Seated. Spring grit trom steam, fluid Unique Slurry Washer 
Loaded, Diaphragm and gas lines Sizes 
Actuated. For initial to 3” 1.P.S. For ‘ 
pressures to 250 P.S.1 pressures to 250 P.S.! 
Reduced pressures to 
200 P.S.I 


ft 


1 


HOME OF DUO-STEP 


MANUFACTURING COMPANY 


1830 EAST 38th STREET 
CLEVELAND 14, OHIO 


Distributors and Representatives in all major cities 


OreNw sucKET 
STEAM TRAPS 
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Efficiency of 
FLUOR 
COUNTERFLO 
Cooling Towers 
begins at the top 


Heavy stainless steel fan blades are finely balanced, resist 
corrosion and are mounted on shafts whose exceptionally high fatigue strength 
has been substantiated by strain gauge tests and actual use. Pitch is adjustable 
to efficiently handle required air volumes at minimum tip speeds and horse- 
power requirements — more air per kilowatt. Speed reducers incorporating 
spiral bevel gears feature oil-bath lubrication and dry-air breather. The low- 
speed fan shaft is mounted on special steep angle thrust with radial bearings 
to take the combined gear thrust, fan thrust and weight of fan assembly. 
Driving mechanisms are built for hard-wearing, maintenance-free performance 
and for smooth, quiet operation. 


Vibration Cut-out switches, exclusive with Fluor Cooling 
Towers, are an emergency safety device that stops the motor should excessive 
vibration accidentally occur, preventing possible damage to the tower or 
mechanical equipment. Design employing internal gusset plates duplicates 
that used in wooden bridge construction. These connectors add greater tensile 
and compressive strength to structural members, lower the total weight of Air distribution is controlled at every stage of its travel 
through the tower. Louver height is designed to obtain 
towers, require less erection time and materially increase tower life. Sloping the desired intake velocity and wind-deflectors inside 


grid decks of rough-finished redwood with minimum one-inch dimension are — tower ——— ne air currents to all areas 
id a Pie : z ¢ a pproach to the desired wet-bulb temperature is easily 
used as scaffolding during erection and provide maximum deck surface with accomplished and performance to customer's specificas 


negligible air pressure drop through the tower. tions is guaranteed in every case. 


Only Fluor Counterflo Cooling Towers are completely prefabricated. All cutting, 
drilling, and nailing is performed at the factory and tower parts are “packaged” for 
rapid delivery, marked for orderly assembly. More efficient control of the quality 
of straight-grained heart of California redwood and excellent workmanship in Fluor 
towers are maintained through prefabrication. Inexperienced craftsmen and laborers 
under Fluor’s supervision can erect a Fluor tower in a minimum of time and at 
considerable savings in erection costs. Prefabrication means standardization; parts 
that may become worn or damaged over the years may be replaced economically. 
Uniformity of appearance as well as performance is assured. 


BE SURE WITH Ya DB q/ @ Hé Q 


THE FLUOR CORPORATION. LTO. —_— voan 
“ICAGOo 


LOS ANGELES 22, CALIFORNIA BosToONn 


Pirreeune 
FORELEG MM: FAOCTE+FEUOHR- PARI S od 
BAN FRANCISCO 


ivueoh® OF CAMAOA+ TOR ONT E HOUSTON 
fiver (MTEC MMA ICOM AL + Btu? a aminegnam 
PE4O WHtGmregHw-4Oneonr rULaa 





| New Equipment... 


basket. Thus a minimum thickness of 
cake is left on the filter medium, insur 
ing rapid flow and maximum drainage 
through the basket 

Since the agitator is nearly six feet 
long, a bottom bearing is provided to 
avoid possibility of whip. But since the 
dump valve is at the bottom of the tank, 
this bearing 1s constantly immersed in 
slurry having a high percentage of nitric 
acid. The bearing has a sleeve of lignum 
vital as the bearing surface for the shaft 
and plug 


I Circle No. 19 on Postcard 
INSULATI 


s 


One coat insulates and finishes 


. New Hose Connection 
Super-adhesion; no wire mesh 
The new type Squire-Cogswell hose 
F . connection is designed to save time and 
Least possible shrinkage; no cracks labor cost over the old method of ap 
plying couplings. The connection is com 
hose band and hose tool 


Smooth, white, extra-hard finish WE aca oe ous fe cenit os ce 


. the bands: they may be attached any 
Sets quickly = in two hours where. The tools are made in two sizes 
to fit all hoses; the Junior for bands 
up to 34-inch sizes, and the Senior for 
Apply to flat or complex surfaces ee PW dl age = pngtiowy 
e The bands are of soft steel wire, elec 
For temperatures up to 1800 F! tro galvanized and welded. They are 
also availabl in brass if required Avail 
° e ° able for hoses from % to 3 inches in 
Paint with water or oil base paints diameter, the bands can be used equally 
well for air, steam, water or oil hoses 
Apply Quik-Set now; permanently Phe bands make a small joint, with no 
shoulder to catch or foul when moving 
| 


weathercoat anytime later! the hose from place to pine 
Circle No. 20 on Postcard 


Use this coupon today! Consulting Services 


The silver anniversary issue of Consult 


ee Se SS SO RES SRE KE SS SSE SSS KK SE BOE OO Ree eee ee ee eae mg Services 1953. has beet issued in a 


Foon eee ne eee ee icin ol Consulting Chemists 


Telephone: Aurora 9207 and Chemica! Engineers, Inc 
, he 144-page book is divided into four 


sections, preceded by a foreword and a 
Sead me full details on Quik-Set —< 1 “How to Find Your n 
NAME Section | contains about 200 items of 
TITLE activity, with the members specializing 

or qualifying in the given field indicated 
COMPANY by key numbers. Section II describes 
ADDRESS . each member's qualifications and activi- 
city ; ties. The new Section III gives informa 
tion on rare equipment owned by mem- 
bers, and Section IV is an index. The 
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PETRO - CHEM ISO - FLOW FURNACES 


are most efficient by any comparison! 


The generic design of ISO-FLOW heaters, including the reradiating cone, 


"inten, 
Ne 


| 

! 

1 

! gives excellent heat distribution, eliminating localized overheating. 
! Further, all walls are protected by tubes which create low wall temperatures. 
The walls have high insutating characteristics which create minimum 

" outside shell temperatures, and, hence, extremely low radiation. With 

| a radiation loss of under 2%, more heat is absorbed by the fluid being heated, 
| resulting in higher efficiency for any type of Iso-Flow design. Since 

| Petro-Chem has a wide variety of convection sections, all heaters can be 
| 
! 
! 
| 
I 
! 
| 
| 
| 


low Pressure drop 


minimum ground space 


designed for optimum fuel efficiency or for maximum fuel efficiency 
where the price of fuel and other economic considerations justify. 


More than 1100 are in operation throughout the world in the 
petroleum, chemical and allied industries ... for all processes and 
for any duty, pressure, temperature and efficiency ... and all 
Petro-Chem Iso-Flow Furnaces are pre-eminently satisfactory. 


PETRO-CHEM ISO-FLOW FURNACES 


UNLIMITED i | ae CAPA ' 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17,N. Y 
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habeti ally 
ol rRantz 


affilia 
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New Pneumatic Transmitter 

transmitter has bee! an 
sristol Company. The 
unit measures and 
transmits readings 
! temperature, pres 
ire, vacuum, differ 
ential pressure and 
liquid level to recor 

ng, indicating 
ntrolling receivers 
including minia 
ure type receivers 
by 
ssures 
nd | 
direct 


micas 


Friction and | tion are practi 

eliminated thr gl ise of stand 
1 measuring elements and a 
mitting mechanism with 
ot and 1 flexures. Known 
tol Series 650 Pneumatic 


tive to extremely 


Hrist 


Ca ured value as 


is U.03 percent of range. including 


ausmutter, weighing 74% pounds 
is weatherpr t and can he installed in 


any location to operate in any position 


‘ 
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CAST WELDABLES GIVE YOU: 


1. Lower cost 3. Shorter centers 
2. Longer life 4. Heavier walls 


They can be furnished for all tube 
and pipe sizes, and i.D. and wall 
thickness; on close center dimen- 
sions; from any type of cast ma- 
terial. 

IMPORTANT. In your specifications 
send us: I.D. of tube; O.D. of tube; 
operating conditions; inlet and out- 
let pressures and temperatures; 
center dimensions. 


Stuffing Box Seals 


‘ ‘ ft stulting 


Three of the welding fittings shown here have 
cleanout or inspection openings equipped with 
Ohio Type 1000 closures. Other closures are 
available. 


The Ohio Steel Foundry Company 
LIMA, OHIO 


PLANTS AT LIMA AND SPRINGFIELD, OHIO 


‘ 
cd 


“ee index page °O4 
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TLAS ProcessinG Company at Shreveport, Louisiana, has recently placed in operation this 

Hudson-Built benzene recovery plant, the first to recover substantial quantities of natural 
benzene from liquid hydrocarbons extracted from natural gas. Over 98‘ of the benzene present 
in motor fuel base stocks produced in gas processing plants in the Carthage gas distillate field of 
East Texas is extracted in this unit. The benzene is 


nitration grade, having a purity of over 99.6‘. 
Hudson is proud of its part in implementing the 
concept of the Atlas management in this pioneer- 


ing operation. 
ENGINEERING CORPORATION 
FAIRVIEW STATION © HOUSTON, TEXAS 


May, 1953—A Gulf Publishing Company Publication 





Copies may be obtained easily and without cost by using Reader Service 
Postcard. Just circle on the card the identifying key number of each item 
in which you are interested. Postcards are opposite page 192. 


AIR PREHEATERS—Details. The Air Preheater OUTDOOR SPLASHPROOF MOTOR --Informa 
Corp. See page 25 tion. Elliott Co. See page 92 
Circle Al on posteard Circle FIO on postcard 
MECHANICAL STIRRUP AND DECK PLAT- POWER INDUSTRIAL TRUCKS—Catalog. The 
FORM. Catalow Albina Engine & Machine Elwell-Parker Electric Co, See page opp. %. 
Works, Inc, See page 2% Circle G2 on postcard 
Circle AJ on postcard PRESSURE AND LIQUID LEVEL CONTROLS 
REFINERY TYPE PROCESS PUMPS—Bulletin Bulletin F-25906. Fisher Governor Co See 
287 Allis-Chalmers Manufacturing Co. See page 14 
pages 38.99 Circle G4 on postcard 
Circle AF on postcard ADSORBENTS, DESICCANTS AND DILUENTS 
CENTRIFUGAL BLOWERS Information. Allis Information. Floridin Co. See page 190 
Chalmers Manufacturing Co, See page 41 Circle G6 on postcard 
Circle AS on posteard INSULATING FINISHING CEMENT Details 
CORROSION ENGINEERING SERVICE-- Infor Forty-Eight Insulations, Inc. See page 200 
mation. Alloy Steel Products Co. See page 4 Circle G8 on postcard 
Cucle Ab on postcard FLOW CONTROLLER— Bulletin 470. The Fox 
ALUMINUM PIPE, HEAT EXCHANGER TUBES boro Co. See pages 60-61 
SHEET AND PLATE AND TANK CARS Circle G9 on postcard 
Literature Aluminum Company of America. See PACKINGS AND GASKETS—Catalog. The Gar 
pages 188-189 lock Packing Co, See page 87 
Circle A7 on postcard Circle G10 on posteard 
EXPANSION JOINTS — Bulletin 35-51A. American INSULATED WIRE~—-Information, Claud S. Gor 
District Steam Co. See page W don Co. See page 284 
Circle AD on posteard Circle H2 on postcard 
ADSORBENTS, SORPTIVE MINERALS AND CASTABLE REFRACTORIES — Information. A. P 
DESICCANTS Information. Attapulgus Miner Green Fire Brick Co. See page 75 
a's & Chemicals Corp. See page 4 Circle H4 on posteard 
Cirele BS on postcard CONSTANT SUPPORT HANGER Catalog. Grin 
PUMPS. Cataloe M Aurora Pump Co P nell Co., Inc. See page 67 
page 278 Cirele HS on postcard 
role B6 on posteard AIR-COOLED HEAT EXCHANGER — Details 
IUBING, Bulletin TB-12 Ihe Babcock Griscom-Russell Co. See page 42 
« Co. See page 2 Circle H6 on postcard 
mn postcard CONCRETE CONSTRUCTION Specifications 
SWING JOINTS Cataloe o arco Manu and Bulletins, Gunite Concrete and Construction 
facturine Co. See page 2 Co. See page 280 
Cirde BIO on postcard Circle H7 on postcard 
CAST STEEL FITTINGS -Cataloe Ihe J CORROSION INHIBITOR-—-Information. D. W 
Beaird Co. See Insert 112-115 Haering & Co., Inc. See page 272 
Cirele Cl on postcard Cirde H8 on postcard 
WATER CONDITIONING Technical Paper No JACKETED PIPE AND FLUIDOMETER SYS- 
125. W. H. & L. D. Betz. See page 249 rEMS Bulletin F1-49. Hetherington & Berner 
Circle CI on postcard Inc. See page 265 
VENT VALVE FLAME ARRESTORS~— Bulletin Circle JI on postcard 
E601. Black, Sivalls & Bryson, Inc. See page 237 METERING AND PROPORTIONING PUMPS 
Cirele CS on postcard Catalog and Pump Selection Manual Hills- 
STEEL GRATING~— Bulletin 2565. Blaw-Kaox Co McCanna Co. See page 218 
283 Cirele J2 on postcard 
osteard MIXERS Julletin International Engineering, In 
PNEUMATIC TRANSMITTERS Bulletin No See page 206 
A105. The Bristol Co. See page 16 Lf ivele ]7 on postcard 
Circle C10 on postcard WIRE-MESH PRODUCTS—Details. The (¢ oO 
SECTIONAL HEAT EXCHANGERS Bullevin Jelliff Mfg. Co. See page 279 
No. 512. The Brown Fintube Co. See page 236 Circle J9 on postcard 
Circle PDI on postcard GAGES AND VALVES—Data Units. Jerguson 
DRAGSHOVE! Literature. Bucyrus-Erie Co. See Gage & Valve Co. See page 221 
page 235 Circle J10 on postcard 
Circle D2 on postcard ASBESTOS CORRUGATED~-Information. Keas 
GAS ENGINE DRIVEN COMPRESSOR~— Bulletin bey & Mattison Co. See page 110 
130. Clark Bros Co. See pages 12-15 Circle KI on postcard 
Circle D7 on postcard INERT GAS GENERATORS—Facts and Technical 
FORK TRUCKS~-Information. Clark Equipment Information. The ¢ M. Kemp Manufacturing 
Co. See re 245 Co. See page 82 
Cirele d osteard Circle KS on postcard 
PRESSURE REDUCING AND REGULATING VACUUM PUMPS~— Bulletin V-51B, Kinney Man 
VALVES Information, The Clark Manufactur ufacturing Co. See page 281 
ine ag page _— Circle K7 on postcard 
Circle DY on posteare . 
TANK SUCTION HEATERS Literature. Davis oe — ‘On Ben ee — 
Engineering Corp. See page 254 Ciecle ik a postcard 
SyNTHE TK "elt TYPE CRACKING CATA GASOLINE ANTIOXIDANT— Information. Kop 
YST Information. The Davison Chemical Corp pers Go. See page </3 
ioe sages 242-243 Circle KS on postcard 
Cis p R6 on postcard WELL WATER SUPPLY OR PUMP EQUIP 
STEAM TURBINES—Information and Specifica MENT. Information. Layne & Bowler, Inc. See 


tions. Dean Hill Pump Co. See page 65 page | 


i 
Cirele LI on posteard 
Laval Steam RECORDERS AND CONTROLLERS — Catalog 
ND46/1 and) «Technical Publication ND46 
Leeds & Northrup Co. See page 8 


Corele f on postcare 
ROTARY PUMPS Bulletin LG. De 
lurbine Co. See page 4 
t « RY nf tcard 
STEAM LINE CORROSION TREATMENTS Circle Le on postcard 
Technical Bulletins. BE. F. Drew & Co., Inc. See STAINLESS STEEL PRODUCTS Information 


page —— Steel Co. See page 66 
teard rele L4 on postca 


( le Fion ff re 
WEED KILLER Booklet. BE. I. du Pont de Ne SAFE TY RELIEF VALVES~—-Information. Man 
ning, Maxwell & Moore, Inc. See page 48 
( F4 on posteare Cirele , on steare 
FUEL OL ADDITIVE — Bulletin A-52 ‘ CENTRIFUGAL PUMPS--Oil Country Bulletin 
Pont de Nemours & ( See Insert 224-2 Marlow Pumps. See page 2 
( F6 on postcard Circle LY on ff rd 
CUTTER HEADS~—Information. Ell ‘ MIST ELIMINA TORS Bulletins. Metal Textile 
¢ Corp. See page 4 


( « M4 on postcard 


menue & Co. See pawe 


CONTROLLED VOLUME PUMPS—Bulletin 351 
Milton Roy Co. See page 54 
Circle M5 on postcard 
AROMATIC HYDROCARBON DETECTOR 
Bulletin No. DD-1. Mine Safety Appliances Co 
See page 264 
Circle M6 on postcard 
Cc pot IZED GRAPHIC INSTRUMENTA.- 
TION Bulletin 85-20. Minneapolis-Honeywell 
Regulator Co. See pages 36-37. 
Cirele M7 on postcard 
MIXERS—Catalogs. Mixing Equipment Co. See 
page 
Circle M8 on postcard 
INSTRUMENT TUBING—Bulletin L-6506. Sam- 
uel Moore & Co, See page 260 
Circle M9 on postcard 
STEAM TURBINES—Information. Murray Iron 
Works Co. See page 282 
Circle M10 on postcard 
FUEL OIL-GAS BURNERS Information. Na- 
tional Airoil Burner Co. See page 284 
Circle NI on postcard 
FOAM FIRE PROTECTION—Magazine. National 
Soe System, Inc. See page 69 
Circle N3 on postcard 
STEAM TRAPS—Catalog 751. W. H. Nicholson & 
Co. See page 282 
Circle N5 on postcard 
PORUS MEDIUMS—Information. Norton Co. See 
page 28 
Circle N7 on postcard 
TOWER CLEANING PROCESS Information 
Oakite Products, Inc. See page 262 
Circle N8 on postcard 
REFINERY PUMPS—Information. Oil Well Sup 
ply Division, United States Steel Corp. See page 5 
Circle N10 on postcard 
VALVES~Bulletin No. 51FI Okadee Co, See 
page 234 
Circle PI om postcard 
WEED KILLER--Literature. Pacific Coast Borax 
7 See page 274 
‘ircle PI on postcard 
PU MPS Bulletins. Peerless Pump Division. Food 
Machinery & Chemical Corp. See page 29 
Circle P4 on postcard 
FLEXIBLE TUBING—Folder. Pennsylvania Flexi 
ble Metallic Tubing Co. See page 59 
Circle P5 on postcard 
TANK SWITCHING Booklet. Petrolite Corp 
See pave 835 
Circle P7 on postcard 
LECTRODRYERS—Information. Pittsburgh Lec 
trodryer Corp. See page 85 
Circle P10 on postcard 
HEATING AND COOLING PROCESS COILS 
Bulletin P78 Platecoil Division Kold-Hold 
Manufacturing — See page 214 
Circle QI on postcard 
PROCESSING AND HEAT TREATING EQUIP 
MENT~-Catalog 52. The Pressed Steel Co. See 
page 32 
Circle Q4 on postcard 
CHEMICAL FEEDERS AND DIATOMITE FIL 
TERS— Bulletin RP-9373. % Proportioneers, Inc.™ 
See II Cover 
ircle Q6 on postcard 
AIR FOAM EQUIPMENT-~-Information. Pyrene 
peonnlocsering Co See page 246 
Circle Q7 on postcard 
VALVES Sefeoneation R-S Products Corp. See 
page 219 
Circle Q8 on postcard 
CONCRETE PIPE STANCHIONS Literature 
The George Rackle & Sons Co. See page 266 
Circle Q9 on postcard 
REFINERY CATALOGING INFORMATION 
Literature. The ate Catalog. See page 51 
Circle RI on postcar 
REFINERY (¢ ONSTRU CTION — Brochure. The 
Refinery Engineering Co. See pages 76-77. 
Circle R2 on postcar 
ELECTRIC WELDEI D BOILER TUBES— Booklet 
Republic Steel Corp. See page 31 
Circle R3 on postcard 
STAINLESS STEEL —Information. Republic Steel 
Corp. See page we 
Circle R4# on p 
CORROSION RESISTANT DIAL THERMOME 
TERS Information. Rochester Manufacturing 
Co. See pose — 
Circle R tcard 
as L. VAI ves Folder V-4. Rockwood Sprinkler 
o. See page ~ 
ircle RIO on 
re SI TIVE DISP f uc ; Si NT METERS-—Bulletin 
M-152. Roots-Connersville Blower Corp. See page 
200 


Circle Sl on postcard 

THERMOSTATIC STEAM TRAPS~— Catalog 2% 
Sarco Co., Inc. See page 34 
Circle 82 on postcard 

REFRACTORY PROBLEMS~— Details. Schapansky 
and Kine. See page 264 


Circle S32 on postcard 

HEAT EXCHANGER TUBES Booklet. Scovill 
Manufacturing Co. See page 238 
Circle S4 on postcard 

MECHANICAI = ALS FOR PROCESS PUMPS 


Information alol Corp. See page 2 
Circle S5 on + 


More Listings on Page 206 
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SION CONTROL TREATMENTS 
ATE LINE REPLACEMENTS 


DREW STEAM LINE CORRO 
ELIMINATE STEAM AND CONDENS 


A leading food plant was constantly replacing condensate 
return lines that had failed. Drew Engineers determined 
the cause of failures to be carbon dioxide in the condensate. 


For treatment, Drew SLCC was recommended. This 
is a non-toxic material which does not taint the food 
being processed in the plant. A volatile alkali, Drew Thorough study and analysis ot 
SLCC corrected the condition quickly by neutralizing the problem 
the carbon dioxide. In this plant, Drew treatment put Use of effective organic ond in- 
an abrupt end to costly maintenance. organic materials 


In other instances of steam and condensate line cor- Efficient methods of feeding ma- 
rosion, Drew Products such as SLCC-Q and SLCC-A are terials to the system 
used, depending upon conditions. To prevent or eliminate Control of dosages by simplified 
water problems in your plant, you’ll get results faster plant testing 


and more economically with the Drew 5-point program . Qualified field supervision and 
technical assistance 


Write for technical bulletins 
Power Chemicals Division 


E. F. DREW & CO., INC. DREW 


15 East 26th Street, New York 10, N. Y. 


SAN FRANCISCO CHICAGO PHILADELPHIA BOSTON DALLAS ASHEVILLE, N.C 4 ie] +] lf of A ¥ 


AJAX, ONTARIO 


Sewice throughout the United States, Canada and South America 
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Now you can Change Speed 


while Mixer is in motion 


“International” 
TYPE “LRV" MIXER 


Here is a brand New Design, Variable- 
Speed Agitator Driving Unit—selling ata 
really down to earth, rock bottom price. 

The speed of this unit can be changed 
while in motion. The capital investment 
for such a profitable plant improvement 
is relatively small. 

Speed variance as high as 5 to 1 
(single speed motor) with any desired 
speed within the above speed change 
range. When these units are equipped 
with vari-speed motor instead of the 
standard single speed motor an almost 
infinite range of speeds can be attained 
in a few seconds. 

Speed change accomplished by simply 
rotating speed change knob. No gears 
or belts to change. 


“International” Type LRV Mixer 


Above photo shows installation in plant where 
it is desirable to be able to change shoft speed 
while Mixer is in full operation 


NO WORK STOPPAGE WHILE CHANGING 
SPEED—NO GEARS OR BELTS TO CHANGE 
—NO TIME LOST IN GETTING PROPER 
SHAFT SPEED FOR BEST RESULTS... 


“International” Simplified Designs and standard- 
ized production Guarantee you advantages of the 
most expensive equipment at much lower prices. 

These Mixers are adaptable to viscosity or ma- 
terial change while batch is being mixed; particularly 
useful where various viscosity materials may be 
mixed in the same vessel. 

Units can be readily changed from one vessel 
to another. Mixers are package units aligned and 
assembled in our factory —ready to mount on your 
vessel and ready to operate. Mixers are designed 
for closed or open vessel—“LRV" for closed— 
“LRVA" for open tanks. 

Let our Engineering Department show you, with- 
out obligation, how you can now make important 
equipment improvements with minimum outlay— 
REMEMBER, International Processing Equipment 
must be satisfactory or your money back. 


INTERNATIONAL TYPE “LRB™ MIXER 


For Refinery applications where 
Speed need not be changed 
while Mixer is in operation... 


Type “LRB" Speed changes are ob- 
tained by means of sheave substi- 
tution with standard stock taper 
hubs and adjustment of belt tension 
which requires only a few minutes 
of operator's time. 

20 A.G.M.A. speeds from 420 
rpm down to 9 rpm are available 
and each set up is interchangeable 
over an approximate 34 to 1 speed 
range. 


Below! 


Mixers are process engineered — 
factory assembled —ready to operate 
when uncrated—and at rock bottom 
low cost. Arranged for closed or 
open tanks 

Bulletins and full information on 
request 


INTERNATIONAL ENGINEERING, INC. 


DAYTON 1, OHIO 


NEW YORK 
15 PARK ROW 
wOrh 2.2580 


407 $. DEARBORN 
WAbewk 7.0733 


CHrcaGco 


sY 
LEADING MFRS. OF REFINERY EQUIPMENT 


[ Equipment Literature 
AIR 


Corporation 


FLUID PROCESSING OF 
UIDS—Details. Selas 
See page 253 
Cireke S6 on pe 

DISTILLATION 
velopment Co 
Circle S7 on postcard 

FINISH SELECTION GUIDI 
The Sherwin-Williams Co. See 
Circle S8 on postcard 

PUMP VALVES 
See page Jhb 
Cirche S9 on pe 

PU MPS— Information 
Co. See poe 279 
Circle 2 on postcard 

REG LATING VALVES 
Carlisle & Hammond Co 
Circle T4 on postcard 

PROCESS CONTROL INSTRUMENTS 
mation. Taylor Instrument Companies 
258-259 
Cirele 


GAS AND LIQ 


of America 


tcard 
TRAYS— Information 
See page 81! 


Shell De 


Brochure A-77 
page 248 
Catalog. Sims Pump Valve Cx 


tcard 


Southern Engine & Pump 


Catalog 68-X 
See page 264 


Strone 


Infor 
See pages 


T8 on postcard 
AUTOMATK IATA REDUCTION 
Bulletin 105. Telecomputing Corp 

Circle T9 on postcard 

STEAM TURBINES— Bulletin S-116 
Steam Turbine — a page 71 
Circle T10 on po 

RADIOACTIVITY ‘<< THE PETROLEUM IN 
DUSTRY~—-Pamphlet. Tracerlab Inc. See page 
268 
Cirele U3 on 

VALVE DISCS— Details 
Co. See page 266 
Circle U4 on postcard 

ELECTRIC WIRES AND 
} ee Pap Rubber Co 

cle on postcard 

INDI STRIAI PLASTICS—Bulletin and Specifica 
tions. The Van Dorn Iron Works Co. See page 
om 


Technical 
See page 55 


The 


lerry 


postcard 


Tri-State Mfe. & Ener 


CABLES 
See page 


Brochure 
195 


irele U9 on postcard 
AL LOY STUDS AND BOLTS 
Products Corp. See page 267 
Circle U10 on postcard 
TWO-DRUM STEAM GENERATORS 
rm Vogt Machine Co. See page 186 
rele V1 n post ard 
CHLORINATION FOU IPMENT 
Wallace & Tiernan Products, Inc 
Circle V2 on postcar 
GATE VALVES— Information 


Catalog. Victor 


Bulletin 


Information 
See page 252 


Walworth Co. See 
on postcard 
tL VALVES—-Catalog No 
plue Valve Co. See page % 
Circle V8 on postca 
METAI THERMOMETERS 
Electrical Instrument Corp 
rele V9 on phostcare 
EXPANDERS 
Wiedeke Co. See page 2 
VY] on postcar 
CHECK VALVES-—Bulletin 
Cauee *. o. See page 210 
Circle X2? on postcard 
CENTRIFUG PUMPS 
orenins ton Corp. See page 
Circle NS on host 
AIR % ‘OMPRI SSORS. “Bulletin L-67 
ineton Corp. See page 
Cirele XN6 on postcard 


52-12-W. Wedge 


Weston 


Literature 
See page 226 


Bulletin No. 71. The Gus 


tay 280) 
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Bulletin W300-B-4 
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CROLOY '2 * CROLOY 1 
CROLOY 2's; * CROLOY 3-M * 
CROLOY 9-M 


CARBON-MOLY » 
ate) ke) Ay an 
CROLOY 5-SI * CROLOY 7 » 


CROLOY 5 


All of these intermediate alloys, developed for oil refinery service, 
are being used extensively in a wide variety of high temperature 
applications. All have earned universal acceptance and praise for 
giving optimum service satisfaction with economy over the years. 
The accompanying table shows the extensive range of temperature, 
pressure, corrosion, and oxidation conditions met by B&W Alloy 
Tubing. Technical data on these analyses is contained in Bulletin 
TB-12, available upon request. Call on Mr. Tubes—your B&W 
Tube Representative—to get the benefit of the extensive 
tubing service he represents, on your specific 
petroleum processing applications. 





CARBON-MOLY — 0.50% Mo—For services to 1050F 
requiring higher creep strength than carbon steel with no 
increase in corrosion or oxidation resistance. 


CROLOY |, —0.60% Cr, 0.50% Mo—For operating con- 
ditions to 1075F requiring properties superior to carbon- 
moly with respect to graphitization and creep strength. 


CROLOY i'), —1.25% Cr, 0.50% Mo, 0.75% Si—Eco- 
nomic grade good creep strength properties up to 1100F. 
Somewhat more corrosion resistant than chromium-free 
steels. 


CROLOY 2 —2% Cr, 0.50% Mo—Economic grade for re- 
sisting both oxidation and corrosion, with excellent high- 
temperature strength, up to 1150F. 


CROLOY 2!) —2.25% Cr, 1.00% Mo— Exceptionally 
high creep strength up to 1175F for polymerization and 
high pressure cracking. Otherwise similar in properties 
and characteristics to Croloy 2. 


CROLOY 3-M —3% Cr, 0.90% Mo— Somewhat better 
creep properties, and resistance to corrosion and oxidation 
up to 1175F than Croloy 2. 


CROLOY 5 —5% Cr, 0.50% Mo—For operating condi- 
tions up to 1200F where corrosion resistance is a primary 
requirement—with creep strength and oxidation resistance 
superior to Croloy 2. 

CROLOY 5.Si —5% Cr, 0.50% Mo, 1.50% Si—For oper- 
ating conditions up to 1300F where ouldesion resistance is 
a primary requirement. Excellent resistance to scaling 
under straight oxidizing conditions. 


CROLOY 7 —7% Cr, 0.50% Mo, 0.50-1.00% Si — For 
operating conditions up to 1250F where corrosion resist- 
ance is the primary requirement. Somewhat more oxida- 
tion resistant than Croloy 5. 

CROLOY 9-M —9% Cr, 1% Mo—For severe operating 
conditions up to 1300F where high corrosion and oxida- 
tion resistance are essential as in hydrogenation processes. 


Steels from CROLOY 1'4 upward are electric furnace alloy steels which are 
normally cleaner and of better quality than open hearth steels. This contributes 
to greater reliability and improved creep properties at elevated temperatures. 
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THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 
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CONSERVATION 
DEMONSTRATED! 


You are cordially invited to 


view the Graver Expansion Roof Tank and 


the Graver Floating Roof Tanks as seen 
in Scale Working Models hand-crafted in plastic. 





These highly visual models demonstrate 
dramatically the vapor-saving and gasoline-saving 


potentialities inherent in these patented designs. GRAVER TANK & MFG.CO..[NC. 


Graver Floating Roof Tanks are equally suitable EAST CHICAGO, INDIANA 
. NEW YORK © CHICAGO * PHILADELPHIA © ATLANTA 
—and widely used-for the storage of crudes. DETROIT * CLEVELAND * PITTSBURGH * HOUSTON 
: , ATASAUQUA, PA. © SAND SPRINGS, OKLA. * CASPER, WYO, 
The roof, floating directly upon the crude, . , . ° 


allows no air pockets, thus minimizing corrosion. 
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Conducted by 


As Management Sees It  arnecte: ca) asisnnonts Eso 


ern te Sait ie : the spectacular clouds of smoke make 


Petroleum Industry Fire Loss and Frequenc : y Rate an oil fire look ominous, those very 


— ‘ clouds of smoke actually absorb the 
Bd Fire Loss Ratio, ' : mums Frequency S heat of burning gases and reduce ex 
<3 Dollars Per $100 Valuation Rate, Fires Per 100 posure temperatures. 

Properties Sometimes it is better to control a 
fire and let it burn until the fuel sup- 
ply can be shut off than it is to ex- 
tinguish it, Such facts are not generally 
known outside the industry, and since 
oil fires always seem to make good 
newspaper copy, with such erroneous 
terms as “explosive” gasoline fire and 
spectacular photographs of massive 
columns of smoke, a fear psychology 
has been engendered in the public 
mind, 

While a quarter of a century ago the 
: : seas 7 ee eee ee bee : industry's fire protection record was 
1940 1941 +1942 «11943 ”~«1944~=«9MS SCOOT CGMP SO «9ST so poor that oil companies experienced 





























Figure 1. The oil industry's fire record is good. In the most recent 12-year period for which great difficulty in getting insurance 
complete figures are available, the frequency rate has not exceeded one fire per 100 properties coverage of properties, In some areas 
annually as is shown by the solid line on the chart. The fire loss ratio, with the exception of today petroleum properties enjoy the 
1947, the year of the severe damage at Texas City, Texas, where fires on petroleum properties lauet eouenann vate of enw } ote 

were the result of a freighter explosion at a nearby dock, has been less than 15 cents per $100 - coverage rate of any industry. 


valuation as is shown by the bars. (Source—American Petroleum Institute.) Considering the volatility and gaseous 


nature of the products handled, the 
fire record of the industry is unusually 
good. During 1951, the industry's 
ratio of outside fires which spread to 


industry Should Boast oil property against oil fires which 


spread to other property was 7.5 to 

e 1, indicating that the industry is at 

Of Great Fire Record least able to cope with such fires as 
do occur on oil property. 

Obviously, the most vulnerable spots 

Spectacular oil fires give public wrong idea of within the industry are refineries—but 

. . P even here the record is good; two fires 

danger to outside installations per plant per year with a loss ratio of 

15 cents per $100. A comparison of 

the ratio of fire loss to investment in 

Franklin G. Wilson, Director refinery equipment over periods of ten 

Safety & Fire Protection Service years, 15 years and the 5-year period 

American Petroleum Institute, New York 


THE PETROLEUM industry has an 
enviable fire record, but unfortunately 
too little of its fire protection methods 
are known or understood by outsiders. 
Anything that can be done to create 
confidence in the fire prevention activi- 
ties of oil companies, and to relieve 
fears of the public and public officials 
concerning the industry's fire protec: 
tion methods, will work to mutual 
advantage. 
Petroleum’s fire record proves that 
the industry is not a growing hazard 
and a constant threat to the commu- 
nity. The occasional fires on oil prop- 
erties—seven fires per 1000 properties 
in 1951 and less than ten fires per 1000 
properties annually in recent years as 
is shown in Figure 1—do not endanger 
the entire community because oil fires 
are not conflagration-breeders. There _ 
are no flying brands to carry fire over 4 simulated rack fire at the Avon plant (Associated, Calif.) where Tide Water Associated Oil 
the heads of fire fighters, and while Company trains its refinery personnel. 
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WILLIAMS-HAGER 
FLANGED 


CHECK VALVES 


Williams-Hager Flanged 
Silent Check Valves 
are the economical and 
cle pendable anawer to 
troublesome and costly 
“water hammer” in all 
I hese 
effec ° 


in horizontal, 


pump lines 


valves operate 
tively 
vertical, upside down 
or angular positions 

eervice or 


under any 


wressure condition. 
, % 


WRITE FOR 
BULLETIN WH-851 


This bulletio gives 
complete details on the 

se, effect and 
control of damaging 
"Water Hammer.” Use 
the coupon below for 
prompt delivery of 


your copy 


RICE? ao SEINE 
THE WILLIAMS GAUGE CO., INC. 


1640 Pennsylvania Ave, Pittsburgh 33, Pa. 


MAIL THIS COUPON 


on 
in 


Control 


WH-8 


COMPANY 
Bulletin 
Effect and 


of 


Avenue 
copy 
‘ ause, 


$. Pa 
sena 


WILLIAMS GAUGI 
Hlammer, 


40 Pennsvyivania 
y “vysetems 


Plean« 
COMPANY 
ADDRESS 
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As Management Sees /t . . . 


i 


A pipe trench fire is being blanketed with fog to extinguish the fire by cooling the oil and 
smothering with steam at the Union Oil Company of California training grounds. Firemen in 
the picture are Los Angeles Fire Department personnel under training 


is shown 
that 
per 


from 1946 to 1950, inclusive, 


in Figure 2. It will be noted 
whereas the 
plant is $15 million, the average fire 


loss per year per plant is only $23,000. 


average investment 


Fire protection in the petroleum in- 
dustry means design, construction and 
operation of facilities planned in rela- 
tionship to the ever-present hazard of 
accidental fires to life and property: 
the development and organization of 
fire control mechanisms and techniques 
and the training of employes in their 
use; an organized relationship between 
an industrial plant and the fire control 


oy any «Sa 
te nt eae gee 
=) 


Tide Water Associated uses this “mock up” of 


and suppression forces of the commu- 
nity in which it is situated. 

The petroleum industry recognizes 
its obligation to society to use reasona- 
ble care to prevent fires simply be- 
cause of the wastefulness and danger 
of personal injury. Certainly it is more 
economical to safeguard against fire 
than it is to extinguish a fire after it 
occurs, 

The fire protection engineer's pri- 
mary function is to aid his company 
in the reduction of its fire loss. Basi- 
cally, oil industry management intends 
that the fire protection program should 





name your refinery 
equipment needs 


Custom engineering ...that’s the secret of 
ALCO’s success at meeting virtually all of 
the refining industry’s many equipment re- 
quirements. 


Rugged ALCO products have been produced to 
cover an extremely wide range of requirements. 
Units vary in diameter from four inches to 
twelve feet; in weight, from 100 to 300,000 
pounds; in pressure, from high vacuum to 
3000 psi; in temperature, from minus 300 F to 
1150 F. ALCO heat exchangers are built to 
TEMA standards and to ASMEor API-ASME 
codes. They can be fabricated of carbon steel, 
alloys, stainless steel, stainless clad, nickel 
clad, copper or lead-lined materials. ALCO is 
one of the very few builders qualified by ex- 
perience to manufacture equipment which can 
withstand extreme sub-zero temperatures. 


For details contact your nearest ALCO Sales 
Engineer at Beaumont, Chicago, Dunkirk, 
Houston, Los Angeles, New York or Tulsa. 
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ppng 
pressure vessele 
hed exchangers 


producf filters 
ALCO can meet them 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY 
Dunkirk, N. Y. 





As Management Sees /t . . . 


A one-man approach to a simulated gasoline pump fire behind a fog stream at the Union Oil 
Company of California fire school at Wilmington, California. 


be conducted with the same objectives 
as any other company activity, namely 
to obtain for the funds expended the 
greatest possible return in improved 
public relations and tangible savings 
In addition, 
achieve the 


in decreased fire loss, 


management strives to 
natural economies which result from 
avoiding expenditures which yield lit- 
no return, such as those 


moted by uninformed or restrictive 


legislation. 


Work Within the Company 

But more and more the oil compa- 
nies insist that the fire protection stafl 
must work within the company to assist 
operating departments to: 


@ Establish fundamental safety polli- 
cies and organization 


* Inspect and recommend correction 
of unsafe conditions and proce- 


dures, 
@ Review plans for new operations. 


@ Develop and conduct training in 
fire prevention and extinguish- 


@ Investigate fires and determine 
lessons learned from them. 


Phis presupposes the compilation 
and maintenance of basic statistics: the 
provision and use ot training aids: the 
dissemination of information on im 


portant oil industry fires; and capable 
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assistance to management safety com- 
mittees, 

The accomplishment of these objec- 
tives will be readily attained 
through close cooperation with organi- 
zations outside of the petroleum in- 
dustry to effect the correction of un- 


necessarily restrictive regulations, and 
an exchange of fire experience and 
related factors. And if assistance is 
rendered to local authorities in the 
formulation and effectuation of plans 
for control of conflagrations, there 
should be a noticeable improvement of 
public relations with respect to the 
so-called oil industry fire hazards. 

In the final analysis, the simplest 
approach to fire protection in any 
large industry may be found in the 
technique of instructing individuals in 
what could happen to them as a result 
of fire, and what they personally can 
do in their jobs to prevent and control 
fires. 

It is recognized that this is definitely 
an emotional approach, but it can be 
justified psychologically on the broad 


FIGURE 2 
Refinery Fire Record 


15 Year 


10 Year 


Fire Frequency Rate 
allt s 


153.29 162.46 
044 
Spread out 

Average Fire Loss 

er year plant 


Ratio $ $1 


$15,200,431 








Average Refinery 
insurable Value 


$8,099,402 





$5,847,239 





lO yr. 
Period 





Average Loss per Fire 
—_—_ 
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Average Loss $/#/00 Value 


accel Hl Hill || 
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$12,382 





























Figure 2 
(See adjoining table) 
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THIS model of an alkylation unit was built from engineering drawings 

| to a scale of 4 inch to 1 foot. Its purpose is to help check engineering 
and speed up construction of a new alkylation unit designed and now 
being constructed by Arthur G. McKee & Company for Standard Oil 
Company of Ohio at Toledo. 


The Sohio project is one of four new alkylation units now in progress by the 
McKee organization. The others are located at Wood River, Illinois; Norco, 
Louisiana and Texas City, Texas. Combined capacity of the four units 


will be approximately 21,000 barrels of alkylate production per stream day. 


ENGINEERING, PURCHASING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company « Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
Offices: New York @ Tulsa, Oklahoma e Union, New Jersey « Washington, D. C 
British representatives of Metals Division: Head, Wrightson & Company, Ltd 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 1, Ont. 








coil-itis 
got you 


constantly 


doctoring 
your 


tanks? 


Like the human appendix, pipe coils often give con- 
stant trouble until they are removed and replaced with 
Platecoils. Immediately, you will notice the difference 
as Platecoils put new life and profits into your heat 
transfer processes. They heat or cool 50% faster. They 
lake 50% 
greater payload. 


less space in the tank leaving room for 
Platecoils overcome the limitations 
and operating difficulties of old fashioned and outmoded 
pipe coils to save hours of downtime. 
It costs less to cure coil-itis with Platecoils than to suffer 
its evils. 
Write for Bulletin P78 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


At Motor Wheel Corporation cleaning 
PLATECOILS REQUIRE time has been cut from 10 hours per 


90% LESS CLEANING pipe coil every 60 days to only one 
hour per Platecoil. Ask about other 


n case histories, 


" 





REPLACES PIPE COILS 


als 

vo 

“i. 
Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL, DIVISION, KOLD-HOLD MANUFACTURING CO., LANSING 4, MICHIGAN 
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PLATECOIL 


Firemen of the Los Angeles Fire Department 

are shown here training at Union Oil Company 

of California fire school on typical fires that 

may happen in refineries. The fire fighters are 

approaching a tower fire behind a fog blanket 

preparatory to shutting off flow of fuel that 
is burning 


premise that there is no stronger moti- 
vation than enlightened self-interest. 
And in the case of the petroleum in- 
dustry, it can be additionally justified 
by the fact that nearly always the in- 
cipient fire is within the control of 
some individual. So unless the indi- 
vidual is trained and motivated, first. 
to prevent it, and second, to control it, 
the chances of such a fire getting away 
are tremendous. In other words, fires 
are prevented by individuals and most 
cheaply and effectively controlled by 
individuals. Hence the basic approach 
to fire prevention should be addressed 
to the individual, 

But it is axiomatic that if the plan- 
ning of management fails to reach 
those who handle the tools or the ex- 
tinguishing systems, the program fails. 
So the petroleum industry does not 
hesitate to invest time and money in 
fire prevention training——training 
which provides the employe with a 
thorough indoctrination on the chem- 
istry of fire. fire control and extin- 
guishment. 

This training is done on live fires 
and the employe is taught to recognize 
the fact that often the most effective 
way to extinguish a fire is to remove 
the fuel supply. Some companies have 
spent considerable sums to erect fire 
training grounds on which fires can be 
ignited that will simulate actual oper- 
ating conditions in the plant, such as 
electric motor fires, pipe trench fires 
and the three-dimensional fire that may 
occur when an overhead line ruptures. 
Training of this type helps the indus- 
try to maintain and improve its record 
in fire protection. 
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- W-K-M PROCESS VALVES 


FOR GASOLINE 
PLANT SERVICE 


These valves at 

those shown ow 
When you figure that W-K-M Process Valves have are in a gasoline 
metal-to-metal seals to provide complete safety plant in West Texas 
under any conditions, that they permit full pipe- Reading from left 
diameter flow without turbulence, that positive to- right in above 
opening and closing are guaranteed by W-K-M’s ' photo, the valves are 
exclusive Leverlock design, that they can be com- ie seovice om teak 
pletely overhauled with very little trouble while on ing pumps handling 
the line, that they are available in any trim for en. ae. ae psi 
any process service—high pressure hot or low pres- ga. 85° F: gaso- 
sure cold—it is no wonder that more and more line. 75 pei ga.. 05° 
gasoline plants and refineries are specifying F propane 995 psi 
W-K-M for the key jobs—and some plants use oo. 85° FF. 
them all the way through. Write for Bulletin 698 = 
for the complete data about these valves or ask for 
a W-K-M sales engineer to call. 





W-K-M Valves 
At left is cutaway butane stock“tank 
section of the at 125 psi, 80° F 
W-K-M Process Four valves are 
Valve. Shown below used on each tank 
is drawing of the and there are ten 
exclusive W-K-M tanks 
Leverloc k mee ha 
nism which guaran 
tees positive open 
ing and closing 
under all conditions These valves pros 
vide reflux to pro 
pane tractionator 
They handle pro 





pane at 275 psi ga 


108° fF 


These jacketed 
valves handt~up 
stabilized gasoline 
at 550 psi ga., 260 
F. in deethanizer 
fe ed exe hanger 





W-K-M COMPANY 


P. O. BOX 2117 HOUSTON 1, TEXAS 
2330 E, 8th St., Los Angeles, Calif. 
Export Office: 30 Rockefeller Plaza, New York, N. Y. 





th 


ong -—_ ie 
= ee) dw 4 


acl Uo 








wd 


BLAW-KNOX € 






UNITED REFINING 
COMPANY marks its 








... With a Blaw-Knox 


“Catforming” Plant 


In line with its 50-year policy of using the latest 
refining techniques in the manufacture of 
premium quality products, United has commis- 
sioned Blaw-Knox Company, Chemical Plants 
Division, to design and construct a “Catformer” 
plant at their Warren, Pennsylvania refinery. 


The Atlantic Refining Company “Catforming”’ 
process is an economical means for up-grading 
low grade naphthas to high octane gasoline at 
95-100 per cent yield. The catalyst is selective 
and rugged; the yield-octane relationships are 
well established by pilot plant evaluation of 
numerous stocks; and commercial operations 
have confirmed basic design features. 


Chemical Plants Division is licensed to offer 
Atlantic’s “Catforming” process and would be 
pleased to discuss product yields and qualities, 
plant investment and operating costs with you. 
“Catforming” offers an economically attractive 
solution to your octane problem. 


/ 
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Let Supervisors Participate 


@® You will reduce accidents 


® You will improve efficiency 


®@ You will advance public relations 


F. E. Mathews, Superintendent 
Standard Oil Company (Indiana) 


# asper W YO 


PARTICIPATION IS the key to a 
supervisor cooperation program which 
has reduced accidents, improved plant 
efficiency, strengthened management- 
employe relations, and furthered pub- 
lic relations for the Casper refinery of 
Standard Oil Company (Indiana). 

In effect. “participation” has aug- 
mented the refinery’s one-man safety 
department with a safety supervisory 
force of 70—all of whom are plant 
supervisors. 

The need for a new approach to the 
safety program became 
few years ago when lost-time accidents 


apparent a 


began happening on the average of 
one a month, and this despite the tire- 
less efforts of a capable safety dire 
tor. It was decided to enlist the active 
participation of supervisors, along 
with many rank and file employes. 
Foremen’s meetings were placed under 
the direction of supervisors. with the 
safety director remaining in the back 
ground in an advisory capacity. The 
supervisor-chairmen began appointing 
committees to formulate programs for 
presenting materials which could be 
used by supervisors in employe group 
meetings. Those who did not supervise 
workers were put on inspection com- 
mittees, policy committees, or given 
other special assignments. 


Rank-and-File Sharing 


Duties were shared by the rank and 
file. Many craftsmen conduct 
ing demonstrations, appearing in role 
playing programs, or participating in 
other efforts to improve the safety 
program. 

The result. 
was a gradual lessening of 
accidents. There was one 
stretch — 1,600,000 man-hours 
there was not a single lost-time acci- 
dent. 

Participation also stimulated inter- 
est in the supervisory training pro- 


began 


immediate. 
lost-time 
12 s-day 


Ww hen 


while not 
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Industrial 


Relations Divi 


yram. The technique of lecture-type 
meetings was discarded in favor of 
panel discussions, more visual aids, 
short skits—all designed to increase 
participation. The discussions were led 
by supervisors with special training 
along various lines. For example. the 
plant manager spoke on the history of 
the company. The chief engineer was 
pump 
construction. This session did not make 


in charge of a conference on 
the supervisors experts on pump prob- 
lems, but every man gained an over 
all knowledge of the subject 
aided him on his job. 


“ hic h 


“Value of Tools” 


The assistant superintendent of the 
mechanical division presided at a con 
“Value of Tools and 
Figures were presented 
tools with 


ference on the 
Equipment.” 
to stress the cost of many 
the view toward increased economy. 
The office conducted a 
meeting on “Cost and Analysis.” He 
took the various records submitted by 
the supervisors, together other 
information, and explained what is 
done with the data received and how 
it is finally 
arrive at refinery 
was followed by a panel dis Ussion on 
“Cost Control.” led by the plant su 


manager 
with 


assembled and used to 


costs. This session 


perintendent and two division super- 
intendents. 


Union Working Agreement 
Panel 

\ supervisor in the light oils divi 
“10n conduc ted a conterenc eon process 
fundamentals, designed to give all the 
supervisors a general knowledge of 
what a refinery is supposed to do, 
Heat exchangers, tar 
equipment, boilers, ete., were discussed 


coolers. power 
Refinery flow charts were used to show 
the progress of various products proc: 
essed. A panel discussion was held on 
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For steam 
pressures 


above 
300 p.s.i. /7* 


MACBETH” 


flat gauge glasses 
give you safe, easy reading 


Designed for steom pressures exceeding 300 
p.s.i., MACBETH flat gauge glasses resist the 
corrosive effects of steam, to provide clear visi- 
bility for a long period of time. 

Rugged, thermally resistant construction pro- 
vides maximum safety for steam pressures os 
high as 2500 p.s.i. and for special low tempera- 
ture applications to 15,000 p.s.i. You save on 
replacement costs, gouge maintenance is held 
to a minimum 

Two types of MACBETH flat gauge glasses are 
available: Type A (plain) used in poirs with water 
column between; ond Type B (reflex) used singly 
with water in contact with full length prisms. 

Your Industrial Distributor stocks MACBETH 
brand gauge glasses and the complete Corning 
line. Call him today, for the best in economy 
and protection 


CORNING INDUSTRIAL GLASSWARE 
FOR EVERY JOB 


Recommended Product 
CORNING brond standerd 
gouge glasses 
PYREX brand high-pressure 
gauge glasses 
PYREX brand heovy-wall! 

' gouge glasses 
PYREX brand red-line 
gouge glosses 
Viewing inside | PYREX brand sight glasses 
furnaces, reactors, ? 
pressure vessels, etc 


Lubrication 
inspection 


Application 
Normal Conditions 
(Up to 100 p.s.i.) 





Higher temperotures 





Higher pressures 





Extro visibility 








| PYREX brond lubricator 
glosses 


PYREX brand oil cup 
é giaosses 





Visible dischorge 
devices 


CORNING 


GLASS WORKS 
Corning, New York 


Corning meant research i Glad 
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4s Management Sees It... 


2 , 
a handy guide | | 
. the working agreement with the union. 
t °o ft h e se | ec t ion Another on “Coordinated Planning” 
a was handled by an assistant general 


re) f me t er i n g superintendent and emphasized the co- 


ordination needed to do the work eco 
7 . 
and proportioning pumps nemically 

Discussions have been held on many 
other subjects. yet so far the surface 
has barely been scratched. No doubt 
consideration will be given to craft 
training programs for pipefitters. rig 
gers. electricians. boilermakers. weld- 
ers. process operators. and others. It is 
possible that blue print reading will 
he included. Rapid reading is another 
possiblity. There are many who feel 
that much of the material going over 
the average supervisor's desk is wasted 
because he simply does not have time 
to read it all. 

At the beginning. there was some 
complaint among the supervisors about 
the time required to prepare for these 
meetings. But this feeling gave way to 
pride as they were made to realize the 
value of their contributions to the 
program. 

Some of the reluctance to partici- 

a pate stemmed from a shyness of ap- 
pearing before others. This was _ re- 
In this new catalog and pump selection manual for lieved by the coaching activities of the 


Hills-McCanna “U” Type Metering and Proportioning raining Department. A tape recorde: 


was put at the supervisors’ disposal 


Pumps is all the information, including prices, for the so they could polish their programs in 


selection of exactly the right pump for handling over advance. A library was made available 
to help solve problems on training, 


300 substances. Clearly and concisely, this helpful supervision, industrial psychology. 
booklet gives all the necessary information and specific bargaining techniques, and other re- 
recommendations to cover the vast majority of needs — we Sein 
é : scaaeiild As a further aid to the supervisors, 
that can be filled with a Hills-McCanna “U” Type Pump. the company conducted a course in 
, : er oral expression. The result, as one su- 
If your operations involve the metering or proportioning naeiian put it, is that “the company 
of small volume flows, you will find this catalog a useful is making salesmen of the refinery su- 


; ervisors. They are training us in pub- 
addition to your files. We will be pleased to send you - Lin rs The “ne .- Arm P F 
c spec 2. ¢ é 4 -ac 4 = 
a copy on request. HILLS-McCANNA COMPANY, many things about our company that 
2441 W. Nelson St Chicago 18 Illinois. have nothing to do with our special- 
ties. | am studying many things. from 
psychology to economics. The com- 
Hills-McCanna “U” Type Pumps pany is teaching me how to be a good 
are reciprocating, variable stroke, salesman for our company and our 
mechanical drive units with max- American free enterprise system.” 
imum capacities ranging from . 
0.10 to 24 gph. per feed. One, ACKNOWLEDGMENT 
two, three and four feed assem- rtiel 1 condensation of 
blies are available. Operating : ition Supe 
pressures up to 5,000 psi. A four 
feed unit is shown at the left 


Norman Duncan, assistant refinery 

upermtendent for General Petroleun 

HILLS-MCCANNA rc freee Pa 
l etired atter nearlv 3 ears ' 


Also Manufacturers of: Saunders Patent Diaphragm Valves 
Force Feed Lubricators * Magnesium Alloy Sand Castings 
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R-S Valves provide quick open- 
ing yet tight means of over- 
flow control. Photograph 
courtesy William Allen 
Son's Compony, Wor- 
cester, Moss 


spedty R- S VALVES 


for simplified and economical control and shut-off 





of volume and pressure 


with metal to metal seat including babbit or rubber 


Seat 
for manual or any type of automatic control 
for any material that flows or is forced through a pipe 


in any material that can be cast or welded including 
plastics and certain alloys especially adapted to 
resist Corrosion, erosion and temperature. 

in all sizes for all industries and processes, and in 


the temperature range from minus 300° to plus 
2000° F. 2 to 2500 psig. 


Representatives are listed in telephone directories as: 
“R-S Products Corporation Valves” 
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No. 674—Special 2'/2-inch stainless steel 
valve with 150 psi construction. Standard 
sanitary type threads. Heavy duty handlever 
assembly Type No. 681. 


No. 848—Heavy duty valve with rubber 
seat for water service at high velocity. Hand- 
wheel operates valve through spur gear 
and pinion into a threaded reach rod (en- 
closed Type No. 700) in order to obtain 
sufficient torque to seat disc in rubber. 


No. 847—Heavy duty valve with electric 
motor operator mounted directly above 
valve and positioned by pressure controller 
mounted above the motor. 








Consult your local R-S Valve Engineers, or write direct. 


R-S PRODUCTS CORPORATION « 4600 Germantown Ave., Philadelphia 44, Pa. 


An S. Morgan Smith Company Subsidiary 
DISTRICT OFFICES IN PRINCIPAL CITIES 


) Company 











The first line of reducers 
is still the foremost line 





Old timers will recall the day—more than 
20 years ago—when Taylor Forge an- 
nounced the first comprehensive line of 
butt-welding fittings. 

Before the WeldELL line was introduced, 
the only available welding fittings were 
elbows. But in the WeldELL line came all 
the fittings needed to do a complete and 
workmanlike job of pipe welding . . . the 
tees, reducers, caps, stub ends, and welding 
flanges. 

To produce all of these types of fittings 
in seamless forged steel was a giant under- 
taking —and still is. A good example of this 
is the line of reducers. Today there are 175 
reductions in standard weight reducers 
alone—and this can be multiplied by all 
the weights and materials in which Taylor 
Forge reducers are available. 

The first line is still the foremost line — 
the engineered line, the full value line. For 
up-to-the-minute facts about the WeldELL 
line, see your Taylor Forge Distributor. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 


, General Offices & Works © Chicago 90 © P. O. Box 485 
Plants ath Carnegie, Pa., Fontana, Calif, Gary, ind., Hamilton, Ont., Conade 























Editor’s Note: /¢ is axiomatic in the petroleum industry that accidents 
seldom happen to experienced workers on hazardous jobs. It is the easy 
routine task that invites carelessness and causes injuries. This is the first 
of a series of pictorial safety messages taken directly from the accident 
experiences of refineries and natural gasoline plants. Only the names of 
the persons and companies involved will be omitted. Clip them. Put them 
on your bulletin board. Drive home the warning that IT’S EASY TO 


GET HURT. 


The Accident: (Operator was washing down a concrete area at a distilling 
unit. The hose split under the pressure of steam and the operator was 
seriously burned by a spray of hot water. 


Recommendation: Because this hose was only two or three months old 
and apparently effective, it is assumed that it had been left lying across 
open steam lines or had been mashed by heavy equipment during shut- 
downs. An all-out effort will be made to keep each hose on the rack pro- 
vided for them when not in use; and periodic inspections will be made by 


all operating departments using steam hoses of any kind. 


Improved Safety Record a Factor 
In Possible Insurance Rate Cut 


ANNOUNCEMENT of an improved 
safety record for 1952 and the simul- 
taneous advancement of legislation 
aimed at removing expensive abuses 
in granting workmen’s compensation 
benefits brightened the hopes of the 
Texas oil industry last month for re- 
lief from towering insurance rates. 

House Bill 261. said to have the 
backing of 100.000 Texas employers, 
was awaiting its turn for consideration 
by the House after clearing the State 
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Affairs Committee. Major concern of 
its proponents was not the opposition 
which might be encountered on the 
floor, but whether its turn in the House 
would be reached before adjournment, 
originally set for May 12. Lengthening 
of the legislative session until July 1, 
as some expect, would greatly enhance 
the bill’s chances of approval in both 
House and Senate. 

Proponents of the measure expect 


® See INSURANCE page 265 
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Quality Materials 


Precision Workmanship 





the superiority of 
a icithie), Bs. Nass 
speaks for itself 


OS&Y Valves for severe conditions 
Jerguson 
Valves are 


Rugged 
OS&Y 
the ideal answer to 
meet high tempera 
ture or corrosive 
conditions where in 
side threads can't be 
tolerated. Ethcient outside thread design 
eliminates possible freezing and allows the 


valve stem to work freely at all times 


GA Valves for instrument 
piping and general use 
Tremendous time and 
cost savings are possible 
with Jerguson GA 
Valves. Threaded con 
nections can be reduced 
from 10 to 4 
reducers, el 


unions 
nipples, 
bows, tees, valve, and 
bleed 


bined in one space sav 


valve are com 


ing unit 


. 


Designed especially for use with heated or 
cooled gages, Jerguson No. 93 Valves have 
a surrounding jacket for circulating the heat 
ing or cooling medium. They give safe 
leak-tight service 


Globe Valves 


Jerguson Globe Valves, fur 


dependable, 


J nished in 4, Y2, and 3% inch 
sizes with renewable, re 
grindable seats. Can be fur 
nished with Stellited stem 
and/or OS&Y. 


All valves shown rated at 3000 lbs. @ S00°F 
Send for detailed Data Units or outline 
your requirements and let jJerguson engineers 
g0 to work for you, 


Gages and Valoes for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Felisway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Lid., London, Eng. 
Pétrole Service, Paris, Fronce 
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Novel Defroster Prevents 
Pressure Control Failure 


lreezing weather is tough on ap 
erators—but is is even tougher on pres 
llers. Even in the best in 
strumented plants, some moisture fre 


sure contro 


quently gets in instrument air lines and, 
coupled with treezing temperatures, puts 
completely out of action a pressure 
controlled motor valve The device 
shown in the illustration is a seemingly 
crude but undeniably effective way ot 
preventing this major equipment failure 

Iwo holes are drilled in the back of 
the pressure ¢ ntroller case, one on eacl 
side of the diaphragm housing. Copper 
tubin } 
looped around the diaphragm housing, 
ind withdrawn from the opposite side 
(One end i the tubing is connected to 
an exhaust steam line Chis hookup 


“ives pertect assurance ot treeze-trec 


is imserted throug! ne side, 


operation and is inexpensive. Over 50 
instruments have been successfully 
adapted at the author's plant 

This iten i prize winning “Opera 
tion Kink’ it the NGAA Meetn held 
I r, Texas, October 24, 1952, 1s 


Phillips, Warren Petroleun 


Truss-Type Bridge Solves 
Roadway Crossing Problems 


\ tougl commor lesign prob 

| tl nota 
little nuity onstructing addi 
tions to process ut he problem ire 
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Cracking Catalyst 
Performance 
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4 
4 
¢ 
4 
4 


on the’ Dot 


FLUID 
CRACKING 
CATALYSTS 


CATALYST DIVISION 
NATIONAL ALUMINATE CORPORATION 


4001 West 71st Street, 
Chicago 29, Illinois 
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How to Do lt... 


saddl 
Its can 
with the 
simple too 
im the illu 
The t Il is 


easily constructed 





m scrap metal 


m 
The base is a sec 
tion t neavy plate 
One edge is turned 
it a 9O-degree angle 
to facilitate clamp 


All business tli mgpiagy Poms ms 


machinist vise lwo 


© ° > circular -grooved 
1S specialized sheaves are provided, one for six-inch spaced with respect to the holes in the 
and the other for four-inch bolts handle 
° » .o9 On one side of the base and above The bolts are cut to length and 
eee and nothing specializes the | pt e'd wm the vise are holes drilled threads d One end ot the straight bar 
hus a through a bar welded to the base. The is passed through the hole, and a nut 
On YOUT OUSINESS hand r lever rotates on a pin securing is attached to prevent pulling through 


h sheave, and con the anchor hole. One sweep ot the long 


like your business paper “' Ur- OF six-inc! 


small grooved sheave properly handle makes a perfect U-bolt 


This bright bird specializes. He picks 
out the cold customer who's a hot 
prospect. And it pays! Specializing 
pays in your business too . . . most of 
all when you're looking for data on 
new products , new ways of doing busi- 
ness, That's why this business paper 
of yours is so vital. It specializes on 
your business—scouts for facts you 
need to solve your specific problems. 
Editorial pages and ads both bring 
you a heap of help. Like all the best 
informed people in your field, you'll 
find you always keep a step ahead 
when you read... clip... use every 
issue, to do more business better. 


This business paper in your 

hand has a plus for you, 

because it's a member of 

the Associated Business 

Publications. It's a paid cir- e 
culation paper that must R ded 7 ? H R Ppa 

earn its readership by its oun orners u ose e al 
quality And it's one of The hose rack shown in the phot The smaller hose is wound carefully 
a leadership group of busi- raph was devised to reduce the wear on cylinders made from discarded 55 
ness papers that work to- = and tear « gasoline loading hose re gallon drums. Intermediate saddle sup 
gether to add new values, ulting r ts with sharp ports are made from the same material 
new usefulness, new ways orners he result—a tidy orderly method of 
to make the time you give wo split pipes serve is storage storing hose with no part of it contact 
to your business paper still ougl for the loading hose proper ing a sharp corner 

more profitable time. 


Above message is ot 


oe 

One of a series of ads prepared by Ny: e ° ege 

THE ASSOCIATED BUSINESS PUBLICATIONS “Seger Welding Square Simplifies 

e 

Perroteum Reriner is specialized for - ; ‘ Alignment of Pipe Flanges 
the Refining-Natural Gasoline-Petro- s 

chemical Industry lake the guess work out of welding 

FIRST in editorial quality. . : F satis alanis dee MK x ead a the "these 

FIRST in oil refining circulation. ck. ee 2 ase tration. The offset square is made of 


;-inch tempered steel, with the longest 


FIRST in advertising results, OS side designed to lay squarely against 


the outside wall of the pipe. The in- 


PETROLEUM REFINER verted U-shaped turn was devised to 
* cross over the flange and allow the 


square to rest snugly against the pipe 


A Specialized Petroleum Publication of aioe 
GULF PUBLISHING COMPANY ; Two men, the welder and his helper, 


World's Largest Oil Industry Publishers =, handle the tool he helper lds the 
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What 


are the advantages of 
buying gasoline additives 
from Du Pont? 


COMPLETE LINE—Du Pont is the 
only supplier manufacturing a 
complet line of gasoline addi 
tives 

. EXPERIENCE Du Pont has had 
longer experience than any other 
U. S. company in making TEL 
(30 years). It has been making 
dyes for over 30 years; antioxi 
dants 20 years and Metal Deac 
tivator for 14 vears 

. QUALITY Through the vears 
Du Pont has set up quality con 
trol methods that are probably 
unsurpassed. 

. TECHNICAL SERVICE — To help re 
finers get the best results in the 
use of additives, Du Pont main 
tains five strategically located 
district laboratories 

. ECONOMY — In many cases, the 
Du Pont district laboratories have 
been able to help refiners sub 
stantially reduce their cost of us 
ing additives 

. CONVENIENCE — To assure fast 
dependable deliveries, Du Pont 
maintains conveniently located 
warehouses, rail sidings and 
truck facilities throughout the 
country 











Petroleum Laboratory Has 
New Information On 
Deposit Formation 


Until recently, there has been very lit 
tle information on the reaction mecha 
nisms which result in the accumulation 
of combustion chamber deposits—espe 
cially deposits formed by fuels con 
taining tetraethyl lead. 

Since nearly all modern automotive 
fuels contain tetraethyl lead, the 
Du Pont Petroleum Laboratory under 
took a study of the sequence of chemi 
cal reactions which occur in engine 
deposit formation. The study is part of 
a continuing series ot investigations on 
the mechanisms causing combustion 
chamber deposits 

Briefly, the study revealed the fol 
lowing 

l. The of deposit forming 
chemical reactions is dependent 
on the temperature of the com 
bustion chamber walls. 

Gaseous lead oxide, produced 
from the decomposition of tetra 


course 


~ 
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“How Loyal are Service Station 
Customers to Your Brand Name? 


Report No. 2 in Du Pont’s survey of consumer buying 
habits reveals interesting statistics on brand name 
recognition and loyalty to brand 


As an oil company executive, facts about your customers and potenti: il cus 
tomers are vitally important to you. They are the basis for sound advertising 
sales promotion and marketing pk ins. The Du Pont surve y of consumer gaso 
line buying habits is designed to help give you the facts necessary to pe fect 


such plans. 


SERVICE STATION 


wae gist 


AND THE MOTO 


THE DATA presenied in these two pages of Report No. 2 show that a 
big majority of customers recognize the gasoline sold at a station by 
the name on the big identification sign erected in front of the station. 


The survey itself is based on many 
thousands of customer interviews and 
service station observations. As such 
it is too voluminous for easy distribu 
tion. It is, therefore, being broken 
down into a series of easv-to-digest re 
ports in booklet form. The first of these 
reports—issued in March of this year 


ethyl lead, does not undergo va 
por state reactions—except when 
the gas laver near a clean com 
bustion chamber surface is cool 
Solid lead oxide which condenses 
has a short life as a deposit con 
stituent. It is attacked by acid 
gases to form simple lead salts on 
reacts with the simple lead salts 
in solid state reactions to form 
complex lead oxysalts. 





covered service station selection and 
loyalty, 


WHAT'S IN A NAME? 


Report No. 2—“Brand Name Recogni 
tion and Loyalty to Brand”—is now 
ready for distribution to oil company 
marketing groups. It contains a com 
prehensive dis ussion of motorists’ lov 
alty to certain brands and reasons for 
their loyalty. 

The tremendous sales power of your 
brand name 1s borne out by the survey 
For example, the number of motorists 
loyal to a preferred brand is greater 
than the number loyal to a “usual” 
service station. And the degree of lo 
alty in length of time and in quantities 
of gasoline purchased is also greater 
What's more, two out of three people 





PETROLEUM CHEMICALS DIVISION 


NEWS 


Central District Manager 


Earnt GCG. BennetT, manager of the 


CONTINUED 


say they buy a preferred brand exclu 


Survey Report 


ively 

all docu 
mented and graphic illy illustrated in 
easy-to-follow form in Report No. 2 on 
the survey 


These pure hase habits are 


FACT OR BELIEF? 

During the customer interviews how 
ever, it was determined that man 
notorists base their choice of a gasoline 
brand—or prejudice against it—on be 
lief rather than fact 

No product is purchased without the 
buvers belief that it will satisfy hi 
needs Jecause of this, motorists are 
inclined to answer questions ibout gas 
line brands in terms of brands that are 
acceptable to them 

On the other hand peopl be lieve 
think” or “have heard” that certain 
isoline brands are of poor quality In 
the survey ISI] 


by und Lroups received Sot 


brand names and , 
mention 
is “a brand I would not buy 

A thorough study of re plic s showed 


that the reasons tor acceptance ire 


These Findings are o Compilation of Several 
SL 


NUMBER ASKEL ’ ‘ Al SuRvVEY 0" 


BRAND LOYALTY 











A TYPICAL CHART from survey Report No 
2. Wt shows that 77% of the motorists in the 
United States hove a favorite brand and usu 
ally buy it 66% buy one brand exclusively 
based almost entirely on quality helief 
And the reasons for quality belief are 
nearly always connected with car pet 
But service, friendship and 
station location were also mentioned 


formance 


frequently in addition to product qual 
ity as reasons for the motorists’ pu 


chase selection 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware 


Petroleum Chemicals Division @ 





Du Pont Petroleum Chemicals Divi 
sion central district, joined the Du Pont 
Company in 1931 

He was first assigned to the Grasselli 
Chemicals Department's Grasselli, New 
Jersey plant. He was later transferred 
to the Aleohol Division of the Organi 
Chemicals Department in Wilmington 
There he did both technical work at 
the Jackson Laboratory and sales ce 
ve loprne nt with 
Du Pont’s gasoline and lubricating oil 
idditives 

In 1936, Mr. Bennett was assigned 
to special work with the Standard Oil 
Company of Indiana and The Pure Oil 
( Ompany im ( hic ivo on gasoline sta 
bility studies 

In 1939, he was transferred to Chi 
cago in charge of sales 
area tor the Alcohol Division which 
then included Du Pont’s petroleum 
chemicals and dvyestuff intermediates 
He returned to Wilmington in 1943. In 
1947. he was ap] ointed Central Dis 
trict Manager, Petroleum Chemicals 
Division, in Chicago. 


work in connection 


in the western 


BRAND NAME VS. GRADE NAME 
An analysis of consumer buving habits 
ilso shows that there is little recogni 
tion by the motorist of gasoline “grade’ 
PLAINES ¢ arried on service station pumps 
In fact 
gasolines according to the names car 
ried on the big station brand identifica 
tion signs. And the grade name is not 
a sales factor until after the decision to 
buy a certain brand is made. 

The above are highlights of Report 
No. 2. More detailed information on 
grade choice will appear in Report No. 
3, which is scheduled for publication 
sometime this summer 

Findings contained in these reports 
3.100 household inter 
Views suppleme nted by 21,000 obse1 
vations at 1,193 service stations. 


motorists nearly always name 


ure base dl on 


National in scope, the survey is rep 
resentative of gasoline buying patterns 
and trends throughout the country. We 
believe it is the most comprehensive 
market survey ever undertaken by any 
segment of the yx troleum industry 


New York 

District \ ey mt 
< Tul kl 

Offices so, Okla 


Houston, Texos 
Los Angeles, Calif 
N CANADA: Conadion Industries Limited 





Toronto, Ontario 


EARL G. BENNETT 


He was graduated from Clarkson 
College of Technology in 1931 with a 
B.S. in chemical engineering. He is a 
member of the American Chemical 
Society, the Society of Automotive 
Engineers and the American Petroleum 
Institute. 





LITERATURE AVAILABLE 


Here is a partial listing of the bulletins, 
reports booklets and aids available to 
you through any Du Pont Petroleum 
Chemicals Division district office: 

The Service Station and the Motorist - 
Report No. 1. An authoritative study 
of the four major gasoline marketing 
areas showing why motorists select 











certain service stations . .. and re- 
main loyal to them Serial A-5396 
Du Pont Fuel Oil Additive No. 2 — A 12- 
page bulletin describing this ashless 
stabilizer and dispersant that pre- 
vents clogging of fuel oil screens 
Serial A-5201 


Better Things for Better Living 
. . through Chemistry 


Petroleum Chemicals 


District 
Laboratories: 
Ei Monte, Calif 


Montreal, Quebec — Colgory, Alberto 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company linc.) 
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How to Dolt... 


and square in position while the 
makes the necessary tacks to 
the flange in position. With the 
rigidly attached, it is a simple 
» complete the weld with a bead 
* pomt of contact 


Discarded Drum Makes Good 
Container for LPG Odorant 


That old standby, the discarded 55 
gallon drum, is used to provide a con 
tainer for IL.PG odorant. The holder for 
the drum is a substantial post topped 
with a properly curved saddle. The drum 
is fitted with a ‘4-inch withdrawal line 
ind gate valve to insure easy control 
tf the required volume of odorant. The 
filler bung hole has a “T” handle welded 
» the closure so that it may be opened 

closed readily 


Speed Exchanger Cleaning 
With Manual Chain Hoists 


Hand operated chain hoists will speed 
exchanger cleaning. The hoists shown 
in the picture were 
a part of the origi 
nal installation « 
the structure 

usts are anchore« 
from horizontal 
beams supported 
above each bank of 
exchangers These 
beams parallel the 
exchangers and are 
designed with flanges 

serve as a track 

r the | ist tr llevs 

the tube bun 


cal be pulled 


4 »} lenotl 


» that tube bundles 


R-P&C NO. 1501 
Cast Steel Gate Valve 


How R-PeCl Valves 
Reduce Maintenance Costs 


@ Six important features of R-P&C Cast Steel Valves eliminate 
many service troubles which in turn reduces maintenance costs. 

First of all . . . they’re made from electric furnace steel which 
means sound castings. All parts are designed for equal strength 
and great toughness. The bodies resist distortion. Permanent 
alignment is provided by the rigid one-piece yoke. And the 
gland packing stays tight even at high pressures and tempera- 
tures. Furthermore, the design detail assures smooth flow and 
positive shut-off. 

You can get R-PaC Cast Steel Valves in gate, globe, angle, 
stop and check, and swing check types. Variety of trim metals 
for air, gas, liquid, oil, steam, water. Wide range of pressures 
and temperatures. Screwed, flanged, or welding ends. Sizes 
range from 11%” to 24”. 

Specify ...and get... R-PaC Cast Steel 
Valves next time you order. 


R-PaC VALVE DIVISION 
AMERICAN CHAIN & CABLE 
¥ \ Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver, 


Detroit, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Bridgeport, Conn. 


May, 1953—A Gulf Publishing Company Publication 





How to Do lt... 


can be pulled, ( leaned and repaired 
without carrying them to the repair 
shop 


300 


200 WESTON 400 
150 Alignment for Welding 


00 op Aided by Expanding Wedge 
so * 50g be fin by olan i ae ih 


use e gadget show 


, 
Stow ¢ - cont graph. An alert mechanic developed the 
~ 
‘ewan, "© " ¥? 


expander which works on the same 
principle as an expanding reaimer 

The heart of the modern, dial-type Phree round pieces ot bar steel are 
thermometer is the all-metal temper- welded Be gated bere ed 7 _— 
ature element. Developed over 15 is : goo k b. © uanies through ¢! . 
years ago, the WESTON all-metal ele- split piece enters the threaded nut. To 
ment has plenty of proof behind it. In preserve the required tension on the 
fact, the dependable accuracy of this bars, the Is are held snugly in place 
unit has made the readable WESTON with ; 
thermometer favorite for laboratory The too ong enesge © 


through a two-inch ing 1 » a pipe 
use as well as for all industrial tem- Wher , 


‘ Ye iti 
perature needs. For extra dependa- ine tl ds, the fittings i ait 
bility, specify WESTON all-metal ther- ment I 

mometers ... available in the types, 

ranges and sizes indicated below. Lit- 

erature available. WESTON Electri- 

cal Instrument Corporation, 614 Fre- 

linghuysen Avenue, Newark 5, N. J. 


Type 


Heavy Duty 
Straight Form 


Heavy Duty 
Form 


Standard 
Angle Form 


General 
Purpose 


Leberstory | 30 Welding Rods Carrying Kits 
Ends Search for Right Rod 


T Tired of forever scattering welding 
AES ON rods over the ground and having to 

take time out to look for the right type 
yw 
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Tested by Underwriters’ Laboratories, Ine. 


Vay 


3 1953 


MG, 


laa 


Co~ li - 


2% 


dtd red ita 


They call it 


“THE LEAK-PROOF FLEET’~ 


It’s equipped with Rockwood Ball Valves 


Carrying bottle gas in bulk over city streets is ticklish business. 
But this large Transport Company made one decision and stopped a 
thousand worries. They equipped the fleet throughout with Rockwood Ball 


Valves. Not even the bumps of rough pavements or the jolts of quick stops and 
starts unseat these close-fitting valves 


Best part of it is, Rockwood Valves stay leak-proof. They resist wear, yet 
retain the quick-opening and closing features. They require no maintenance. 


WHAT YOU WANT... 


ROCKWOOD HAS 


Full Round Flow, with no change in shape or 
volume of the fluid and no turbulence. 
Minimum friction loss. 


Quick Operation in opening and closing 
means faster loading and unloading. 


Long Life, because made to resist abrasion 
and wear. 


low Maintenance because engineered to 
stand up under an anticipated daily 
grind. 


ROCKWOOD FULL-FLOW BALL VALVES 





THE FLOW 


1S AS ROUND AS THE PIPE 


ITSELF 


3 
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Rockwood Ball Valves handling “bottled gas” 
are operated every two minutes during the day. 
Tight seal makes them real production boosters 
and cost cutters. 


Get complete details on this great new advance- 
ment in valve engineering. Send for booklet. 


Distributors in all principal cities 


——" 
ROCKWOOD SPRINKLER = 
COMPANY 
102 HARLOW ST., 
WORCESTER 5, MASS. 


Send me illustrated folder V-4 on Rock- 
wood Full-Flow Ball Valves. 


' 
1 
i 


Company 
Street 
City 
Zone 


ili eee 


State 





How to Dolt... 


_ | : 
of rod, one wilder got busy and did 

al something about it. With very little 
effort and practically no expense he de 
vised the handy little carrying cas¢ 
shown in the photograph 

Though simple, this little gadget pr« 
vides the right rod at the right time 
with no fuss or bother 

The base of the case is formed by a 
circular plate. A vertical stem made of 
M%-inch rod is tacked to the center of 
the base Ihe stem serves as a lifting 
device 

At three equidistant points around 
this stem, rings are tack welded to hold 
the welding rods. Another set of rings 
near the top of the center stem pre 
vides additional support. The device 
saves time and eliminates a bothersome 


RitGntid> 


Vee eeeeeeaenerm 


AMeUddHANY 


search 


It’s a lot easier to work 
with 


Kit Yoke Vise 


RIBSID ii 
Extra-Utility 
Pipe Vises natal Reet fi 


Locate pipe vises near the job site 


Discarded Material Makes 








Compare those work-saver easily and permanently. The picture 
s! vs |} vy this can be done with the 


Feitn(b Vises with any others iale af canis a bed cin-iodh ‘sinel 

ra »¢ some discarded §l ch pies 
and you see the bonus of ex- oat: ; ond » welding tnsoh 
tra utility you get for your money. Kit vise is easily toted to the One nipple is set in the concrete floor 
job, quickly clamped on edge of bench or plank, ready to use. near the equipment that requires fre 
All other Rtt2nf(D vises have handy integral pipe benders and quent maintenance. This section is 
. : ; . . ~ topped at right angles with a second 
rests to make cutting and threading easier. Full-width firm- uinnie whith eseviies & stand fee @y 
gripping jaws of top quality tool-steel, bodies of rugged special vise. Two sections of angie iron ar 
malleable—for years of service. 9 models, yoke and chain, 2: welded to the horizontal nipple to pri 
sizes, meet every need. Get your money’s worth— buy RIfaip vide an easily drilled base for the vis 


y . | tter is « ie Ss ) ht 
Vises at your Supply House. The latter is of the swivel type, thu 
. providing maximum flexibility 


THE RIDGE TOOL COMPANY ELYRIA, OHIO Contaminants Taken From 
| Amine Solution With Filte 


itinued recirculat! f heavy pat 





les and contaminants in one opera 
tor’s amine solution caused frequent 
damage to pumps and control valves 
His answer t tl} roblem was the 
shop built filter own in the illustra 
tion 

It is easily d « 2-inch pipe 
vith a weld pl on one end and 


zs 





LIMITORQUE 


LimiTorque opens and closes any type of valve in 
a fraction of the time required for hand operation. 
It is absolutely dependable and safe, even when 
pressures are so high that manual operation is 
almost impossible . . . when valves are excep- 
tionally hot . . . and where its location is 
hazardous or inaccessible. 

Thousands upon thousands of these ‘‘time-tried 
and tested'' Valve Operators are in continuous 
use, all over the world. 

Of course, LimiTorque offers a number of ‘‘exclu- 
sive advantages" in design and construction, 
which not only give dependable, safe and speedy 
performance, but which are your guarantee 
against damage to valve stems, seats, discs, 
plugs, or gates . . . not to mention possible 
physical injury to operators. 

If you have valve operating problems, write us 
—and a ‘Philadelphia Engineer"’ will gladly call. 


| , Some ERIE AVE. AND G ST., PHILADELPHIA 34, PA, 


NEW YORK ~- PITTSBURGH + CHICAGO + HOUSTON «+ LYNCHBURG, VA. 


Industrial Gears and Speed Reducers 
LimiTorque Valve-Controls 


Vay. 1953 1 Gulf Publishing ( mpany Publicati ” 





1,000,000 cfh— 

One R-C Positive Dis- 
placement Meter to 
measure large volumes 
saves foundation costs 
and possible loss of 
production space. 


The successful performance of Roots-Connersville Positive Displace- 


ment Meters has long been proved by large and small industrial plants 


and public utilities. These users rate them high in such basic essentials as: 


Accuracy 
variables, 
“cash register” accuracy over years of use. 

Capacity 
ability to absorb overloads. 


Compactness—smallest made for 
capacity 


production areas. 


not affected by pressure, wide ranges in loads or other 


Absence of valves, vanes and other small parts insures 
from 4,000 efh to 1,000,000 cfh in one unit, with ample 


industrial use in foot-for-foot of 


Can be located in otherwise unusable space, thus saving 


Almost a century of experience in handling gas and air, exclusively, 


Roors-(LOWNERSVILLE 
we 


goes into the design and construction of 


R-( 


prehensive line of blowers, exhausters, 


Meters. They're part of the com- 


gas and vacuum pumps and related 
equipment, which are the products of 
R-C Specialists, and which are in widest 
use in industry. 

A new bulletin, M-152, gives com- 
plete data on R-C Meters, including a 
handy selection table which simplifies 
your choice of the right meter to suit 
your specific application. Your copy will 


be sent on request. 


Roors-[ONNERSVILLE BLOWER 


230 


A DIVISION OF DRESSER INDUSTRIES, INC. 


534 Crescent Ave. @ 


Connersville, indiana 


dation was set above, and vented to, 
one of the plant sewer lines to ease the 
problem of The filter 
ing media are cotton similar to 
those used to filter lube oil 
Cleaning of the easily accom 
plished by turning them wrong side ou 
water 


waste disposal 
bags, 
compressor 
bags is 
stream ot 


and washing with a 


Scrap Pipe Converted Into 
Baler Cage for Empty Bags 


that’s the 


Tare bin 


Iwo birds wit me 
clan for the combination sté 
and 
scrap 


baler shown in the photograph 
pipe used for construction, 


velder completed the job in a 


was 
ind a 
tew hours 
Other than the piping 
photo, requirements for the baler include 
a spool ot wire affixed to the top right 
of the rack. Emptied chem 
ical bags, oil rags, or coveralls are piled 
until full, Then wire is 
pulled from the spool, wrapped around 
| t tight as the 


shown in the 


hand cornet 
into the cage 


the rags, with a ne: bale 


end result 
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Measured in years, it is less than a century since Colonel Drake drilled the first oil 
well, in 1859. Measured in terms of the gigantic American petroleum industry which 
grew from his pioneering enterprise, the August day when his well spurted forth the 
long-sought oil was more than forty billion barrels ago. 

Two thousand barrels was the output in 1859. About two billion barrels now come 
yearly from American wells to meet the demands of the modern motor and the varied 
other uses of petroleum products. 

For decades, Sun Ship has played an important part in construction of the refinery 
equipment . . . fractionating towers, condensers, pressure vessels, machinery and other 
equipment ...to meet these demands. The facilities, modern manufacturing methods 
and skilled personnel at the great Sun Ship plant provide a combination that has 
consistently shown its ability to serve the petroleum, chemical and petrochemical 
industries in the task of building a greater America. 


N 
Sw 


SHIPBUILDING &@ DRY DOCK COMPANY 
ON THE DELAWARE (SINCE 1916) cwester, Pa. 


25 BROADWAY « NEW YORK CITY 
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IN THE NUMEROUS TECHNIQUES em- 
ployed in modern refining processes, pipe 
and tubing plays an essential and often 
widely diversified role. That is why the 24 
diferent analyses which we can offer im 
National Seamless Pipe and Tubes are so 
important, 


. 
% 
’ 
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NAME YOUR PROCESS 





National Tube can supply 
the right pipe and tubes 


ANY considerations enter into 
M the selection of refinery pipe 
and tubes. Different processes. Dif- 
ferent production techniques. Tem- 
peratures. Pressures. Corrosives. 
Acids. Atmospheric conditions. Sep- 
arately, or in combination, they all 
have some bearing on the pipe and 
tubing you use. 

Here at National Tube — the 
world’s largest manufacturer of tub- 
ular products — we have gathered a 
vast amount of interesting informa- 
tion on the performance of various 
steel analyses under practically every 
conceivable condition. 

Through research and laboratory 


experiments; through on-the-scene 
observations; and by studying actual 
installations with the men in charge, 
we have developed 24 different 
analyses of Still Tubes, Condenser 
and Heat Exchanger Tubes, and Re- 
finery Piping. 

That’s why we say: bring your 
problems to National Tube. If con- 
ditions at your plant are new to our 
engineers, you can be sure that we 
will not make a recommendation 
without first satisfying ourselves that 
we have come up with the right 
analyses for your particular require- 
ments. An inquiry entails no obliga- 
tion on your part, 








| NATIONAL TUBE offers you Seamless 

7 Steel Still Tubes . . . Condenser Tubes . . . 

' Heat Exchanger Tubes. . . Refinery Piping ... 
in 24 DIFFERENT ANALYSES 


Cerben 2c, 4% Me 
Carbon, 4 Me 2% Cr, 1 Me 

Ye G, he Me 2% Cr, % Mo, % Si 
1G, Ye Me 3 Cr, 1 Me 








NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
( Tebiag Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S NATIONAL SEAMLESS PIPE AND TUBES 
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PAD Says Refineries Could 
Double Naphthenic Acid Output 


Oil refineries in the | S. could prac- 
tically double their output of high-grade 
naphthenic acid in the event of emer- 
gency, Deputy Petroleum Administrator 
1. Ed Warren said recently. His stat 
ment was based on the results of a sur 
vey the Petroleum Administration for 
Defense has made on output of and 
potential capacity for naphthenic acid 
of 180 acid number or higher. (The acid 
number is based on molecular weight.) 

Covering refineries representing about 
70 percent of total refinery capacity in 
the country, the survey indicated that 
current annual production of this grade 
of acid totals about 33,600 pounds. In 
the event of an emergency, however, 
the refineries could produce more than 
32,500,000 pounds of additional acid each 


veal 


' 7 WPRA Shows Appreciation to Tollett— 

Paris Technicians Honor Egloff Presentation of a certificate of appreciation for services rendered by R. L. Tollett, past presi 
By Association Membership dent of the organization, was a highlight of the recent formal meeting of the board of directors 
of the Western Refiners Association. The meeting was held in connection with the association's 
Dr. Gustav Egloff, director of research 41st annual conference in San Antonio, Texas. Tollett, left, president of the Cosden Petroleum 
at Universal Oil Products Company, has Corporation, Big Spring, Texas, has just concluded his second year as WPRA leader. He received 
been elected an honorary member of the handsomely illuminated testimonial from Fayette B. Dow, right, WPRA general counsel, 
the Association Francaise des Techni Washington, D. C. Roland V. Rodman, center, Oklahoma City, Oklo., president of Anderson 

ciens du Petrole, Paris Prichard Oil Company, is the newly elected 1953-54 WPRA president. 


Domestic Refinery Runs and Crude Oil Production of U. S. Swensrud Elected Chairman in 
Companies in 1952 Gulf Management Changes 


(Data from all available annual reports of U.S. companies with refinery runs and/or crude production At the recent organization meeting 
above 10,000 barrels daily.) of the board of directors of Gulf Oil 

Corporation, the following changes were 

made in the company’s top management 

CRUDE OIL I. Frank Dr: > | aS 

CRUDE RUNS TO STILLS PRODUCTION nip ake, after serving the past 

five years as chairman of the board 

As and the previous 17 as president, now 


Sry Fears Epppene takes a less active role as chairman of 
of U.S. | Daily | of Rune the executive committee 


| 
| 
almenite "~ _ Sidney A. Swensrud, company presi 
1-A) Standard (N.J.) U.S. Affiliates | aa : ve dent since 1948, was elected chairman 


Total | Barrels 
COMPANY and RANK Barrels Daily 





Total 285,114,000 779,000 
Standard (N.J.) Net Share of U.S 
Affiliates 259,330,398 | 708,553 
72 Percent of Humble O. & R. Co 66,300,480 181.149 
Whclly Owned Subsidiaries : 193,029,864 427,404 
E«so Standard Oil Co 185,583,960 507,060 | 
Carter Oil Co 7,446,000 20.344 
The Texas Co 192,197,466 525.129 
Socony-Vacuum Oil Co 185,702,000 507 382 
Standard Oil Co. (Indiana 185,342,400 | 506,400 
Gulf Oil Corp 182,118,000 497,590 | 
Standard Oil Co. of Calif 149,394,855 408,183 | 
Shell Oil Co 139.632,000 381,508 | 
Sinclair Oil Corp 138,987,146 379,746 
Humble Oil & Refining Co 92,084,000 51,596 
Cities Service Co 86,735,000 236,98 | 
Phillips Petroleum Co 79,880,986 : 254 
Sun Oil ¢ 78.013. 865 213.153 
Atlantic Refining Co 34,796,000 039 | 
Tide Water Associated Oil Co 54,946.68 1 
Union Oil Co. of Calif 840,000 | 
Standard Oil Co. (Ohio 3,360,540 | 
Richfield Oil Cory 383,000 
ure Oil Co 364.041 ‘ 
| Se alice aor ann 13442 \ study of the lately released annual 
Mid-Continent Petroleum Corp 21,301,193 r 18.908 32.5 reports of oil reports reveals the exist 
Skelly Oil Co 810.850 199 6 4 150.3 ence of keen competition among refiners 
The Ohio Oil Co 13774207 | -37°6 - 2 FA) ‘ While companies with refinery runs 
*Plymouth Oil Ce ' 708,273 7.454 j 20,722 55.3 of less than 10,000 barrels a day account 
Lion Oil Ce | 931.703 | sone * . l ; for only 13 percent the total crude runs 
Deep Rock Oi! Corp », 650,000 . = . 
” South Penn Oil Co 3319 986 to stills at [ S. refiners, this amount 
. in the hands of independents can be 
t Total 27 Companies 2,122,708,115 | 5.799.749 86.95 3.254.306 F all “ 
ee ciiee af tein 18,550.85 | 870.338 aos | potent competitively. This 13 percent, 
PI naan atten ce ae . only a little more than the thruput of 
Total, Unite ates : 259,000 | 6,670,107 100.00 | 6,2 87 3. the one company that ranks first, is 


about 870,000 barrels a day of plant 


* Through wholly owned subsidiary, Republic Oil Refining Co., which has plant at Texas Cit Texas thruput. Scattered over the country, it 
Fes: is a large enough volume to exert strong 


of the board of directors and thus be 
comes the chief executive officer 
Wm. K. Whiteford, formerly execu- 
tive vice president, was elected president 
and will be the chief administrative 
officer 
All other officers were reelected. In 
addition, F, C. W. Paton was named 
vice president in charge of foreign mar 
116,885 keting. He was formerly general man 
349.601 ager in charge of the company’s market 
106,363 . ing overseas 
106 003 
92.423 52.2 - 
05 5x6 
95.589 | 63 Oil Company Reports Reveal 
33.916 | 28 Existence of Keen Competition 
72,402 
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+ Includes 100 percent of Humble as one company and Standard (N.J.) wholly owned bsidiaries 
Standard and Carter, as one compar influence on the markets. See table 
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PU PING HEAVY OILS? 
LOSSES RESULTING FROM 
AT LOW Ol DELIVERY 

eeTHEN INSTALL 
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TANK SUCTION HEATER INSTALLATION 


The shell is open at the inside end. 
The oil moves across the heating tubes 
as it passes through the shell to the 
suction connection outside the tank. 


In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 
tion Oil Heaters are licking the problem of economically preheating 
heavy viscous oils to permit their withdrawal from storage tanks. They 
are also preheating the lighter grades of fuel oils to their proper delivery 
temperatures to avoid the costly volume losses incurred when such oils 


are sold at low temperatures. 


WITH PARACOIL TANK 

@ You Heat Only The Oil That Is 
Being Withdrawn From The Tank. 
(Thus radiation losses resulting from 
heating entire tank contents ore 
eliminated.) 

@ Overall Steam Consumption And 
Heating Costs Are Held To A 
Minimum. 

@ Heater Tube Bundle Can Be With- 
drav/n For Inspection And Clean- 


SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES 


SUCTION OIL HEATERS 


ing. Breaking of oil suction line not 
necessary. 


@ All Piping Connections And Gas- 
kets Are Outside The Tank. 


@ U-Tube Design Permits Free Ex- 
pansion And Contraction Of 
Tube Bundle. Either high or low 
pressure steam can be used as the 
heating medium. 


Prompt Shipments! 
loNnia stl Utita Bil-l4 4} 
of tubing and pipe 
enable us to make 
quick deliveries to 
meet your immedi- 
ate requirements 
Write for Descrip- 
tive Literature 


WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


DAVIS 


1060 East Grand Street, E 
30 Rockefeller Plaza, 
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What's Happening |] 
At the 


petition prevails 
larger refiners 
10,000 barrels 
trying 


sting business ve 


time even keener com- 
among the 27 or so 
having crude runs of 
a day or more, each al 
and frequently succeeding 
Nlumes above thos« 


Same 


ways 
in bo« 
of competitors 

The ceaseless competition is further 
revealed by c ose results for 1952 
with those for 1951 

Standard Oil Company (New Jersey) 
retained the No. 1 rating. But 
The Texas Company moved into sec- 
ond place from fourth, forcing Socony- 
Vacuum Oil Company, Inc., and Stand- 
ard Oil Company (Indiana) to drop 
down one position each into third and 
fourth place, respectively. Gulf Oil 
Corporation remained fifth largest in 
volume of refinery runs 


Oil Industry Pioneers Named 
For IPE Grand Old Man Awards 


Charlton H. Lyons, Shreveport, La., 
president of the Independent Petroleum 


easily 


Crawford Oberfell 


Association of Amer- 
ica, will deliver the 
principal 
opening cereme 
ot the 30th Anniver 
sary International 
Petroleum Exposi- 
tion. The show opens 
in Tulsa May 14 for 
a ten-day stand 
Introductory re- 
marks will be made 
by W G. Skelly, 
president of the ex- 
position, and Gover- 
nor Johnston Mur 
ray of Oklahoma 
Exposition officials have estimated the 
opening day attendance for the $100 
million exhibition will be “around 50,000 
Approximately 10,000 are ex- 
pected to be on the grounds for opening 
ceremonies 
Lyons’ talk will follow colorful 
which will include the raising 
of a giant. 40 x 60-foot United States 
flag The flag unfurled between 
two 140-foot drilling 
the exposition grounds 
Among the 
Exposition will be a 
ceremony honoring pioneers of the oil 
industry. It will take place on “Old 
Timers Day,” May 17, near the Drake 
Well replica on the exposition grounds 
Harry |]. Crawford, Emlenton, Pa., has 
selected “Pioneer of Pi aaa of 
industry. As part of the cere 
mony, gold medal awards will be pre 
sented to “Grand Old Man” honorees 
in each of the six imdustry divisions 


They are W I { “Grand Old 


address at 


mies 


Reeser 


persons.” 


cere 


MONIES 


will be 
rotary masts or 
features of the 
rative 


spec ial 
commen 


been 
the oil 


nnelly, 
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The all-hydraulic Bucyrus-Erie Hydrohoe reaches 
for extra yardage because it provides two separate 
digging actions. The first is the conventional drag- 
shovel action of the dipper moving through its 
digging arc. The second digging action is a separate 
horizontal pull obtained by telescoping the boom. 
With this special telescope action, operator can peel 
off the usual waves and scallops at grade level, 
leaving a smooth, flat trench floor. Also, by extend- 
ing and retracting boom, move-up on trench cutting 


has been reduced as much as 40 percent. 


The outstanding advantage of telescoping boom 


plus overall crane compactness and high travel 


speed makes the Hydrohoe ideal for digging pipe 
trench at pumping stations and refineries, uncover- 


ing pipe line leaks, digging drainage ditches, etc. 


QUICK CONVERTIBILITY TO HYDROCRANE 


By actual time test, dragshovel has been con- 





verted to crane front end by one man in less than 
an hour! As a crane it's a tremendous man-hour 
saver handling materials and supplies for supply 
houses, producers and drillers. 

Get the full story on the all-hydraulic Hydrohoe 


and the Hydrocrane with its many attachments. 


Send coupon today. 


Here is the Hydrohoe in action. Every work 
function fully hydraulic —boom hoist and 
swing, dipper dig and dump, boom telescope, 
outrigger set and retract, and positive dirt 


South Milwaukee, Wisconsin 


(BUCYRUS 
ERIE 


Soci : HYDRocrANE 


BUCYRUS-ERIE COMPANY 
South Milwaukee, Wis. 


Gentlemen: 


[] Please send me Hydrohoe literature. 


[] Please send me Hydrocrane literature. 
Nome 

Title 

Address 
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Assure Jop Efficiency . 


in your plant with 








BROWN FINTUBE Secttoual HEAT EXCHANGERS 


@ Avoid the loss in efficiency that results from just a 
few thousandths of an inch of deposit on the tubes, by using Brown Fintube 
Sectional Exchangers for every heating and cooling service. 


The longitudinal passages of Brown Fintube Sections control the 
material flow, eliminating baffles and the back eddies that encourage 
fouling. Their greater heating surface — 2 to 8 times that of bare tubes — 
permits more BTUs to be transferred at lower temperature per square foot 
of surface, minimizing “coking” and charring. Brown Fintube Sections are 
easy to clean — and — by simply manifolding a few extra sections into the 
unit, one stream after another can be taken off line for cleaning while the 
rest — always thoroughly clean — carry the unit’s full rated capacity, year 
after year — without any shut-downs. 

Efficient heating, is only one of Brown Fintube’s many advantages. 
You'll find full details in our Bulletin No. 512. It will give you ideas. 
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Process Heaters Teak Meeters Fired indirect Meaters 
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[ What's Happening |] 


Man of Production”; Edwin B. Reeser, 
“Grand Old Man of Refining”; Wallace 
R. Finney, “Grand Old Man of Pipe 
Lines and Transportation”; Dr. Godfrey 
L. Cabot, “Grand Old Man of Natural 
Gas”; Dr. George G. Oberfell, “Grand 
Old Man of Natural Gasoline”; and 
Wallace D. Wilson, “Grand Old Man 
of Supplies and Equipment.” D. E. Bu- 
chanan, Evergreen, Colo., will serve as 
master of ceremonies. 

The tradition of honoring outstand- 
ing senior members of the oil fraternity 
at the exposition was originated at the 
1927 show when John D. Rockefeller, 
Sr., presented similar awards. 

Crawford is now chairman of the 
board of several oil companies and pres- 
ident of the First National Bank of Em- 
lenton. Connelly has been tontinuously 
associated with the Sinclair companies 
since 1906. Reeser retired in 1943 as 
president of Barnsdall Oil Company, 
which was merged into Sunray Oil Cor- 
poration in 1950. Finney has held ex- 
ecutive positions with several pipe line 
companies, including president and di 
rector of Oklahoma Pipe Line Com- 
pany. Cabot is president of Godfrey L 
Cabot, Inc., Cabot Carbon Company and 
several other organizations. Oberfell, 
since his retirement as vice president in 
charge of research and development for 
Phillips Petroleum Company, has been 
active as a research consultant. Wilson 
is president of Wilson Supply Company, 
Wilson Foundry and Machine Company 
and director of the First National Bank 
in Houston 

Meanwhile at the exposition grounds, 
activity in preparation of the “World's 
Fair of the Oil Industry” has been furi 
ous. Exposition officials report that over 
150 carloads of packaged displays and 
models of newest types of equipment 
have already been set up and more ar- 
rive daily. And towering above all the 
activity stands a giant, 80-foot statue 
of an oil field worker, long recognized 
as the most familiar symbol of oil. 

This voluminous collection is expected 
to attract observers from around the 
world. Exposition officials predict that 
representatives from at least 50 nations 
will attend the show. 


California Standard Employes 
Work 2 Million Safe Manhours 
The Richmond, Calif., refinery of 
Standard Oil Company of California has 
just completed two million manhours 
worked without a lost time accident 
rhis total was reached in April and is 
continuing to grow 
_Employes of the plant, numbering 
3500, have set up an accident frequency 





Patent Digests Available 


The Patent Digest in an ex- 
panded form is now available on 
a subscription basis directly from 
Dr. Heinz Heinemann, 213 Dickin- 
son Avenue, Swarthmore, Pa. This 
digest will now cover the fields of 
drilling, exploration, refining, proc- 
essing and marketing. Petrochemi- 
cals will also be carried. For de- 
tails, those interested may contact 
Dr. Heinemann directly. 











Gives positive 
pressure relief! 


Saves vapor loss! 


Protects 
against fire! 


SB 
COMBINATION 


VENT VALVE 
FLAME ARRESTER 


Has all the features of 
Model VVFA, except ar- 
rester bank. Can be a 
secondary relief valve 
with higher setting, or 
primary relief valve on 
non-flammable materials. 


Patented Cantilever-Type Arrangement 

of rubber to metal seating makes for high 
vapor conservation...gives a tight seal ina hurry 
to cut off oxygen supply and extinguish flame. 
And this snuffing action is automatic! 


Safe, Positive Protection to storage tanks 
containing flammable material is assured, 
thanks to exclusive BS&B design. And the high 
efficiency Vent Valve Flame Arrester has 
excellent flow characteristics! 


Cleaning is Simple, since valve bonnet can be left 
on when taking out arrester bank. Valve stays 

in service during time arrester is being cleaned. 
Remember, with Vent Valve Flame Arresters mainte- 
nance time is cut in half, cost is cut even lower. 
Let us tell you how BS&B Vent Valve Flame Arresters 
may give you a more efficient, economical 

operation . . . with greater safety! 


This bulletin tells the complete story. Write for it today! 


Your Free Copy of Bulletin £401 
will tell you the sevent tstanding 
features that moke BS&B Vent Valve 
Flame Arresters your best buy. Or, ask 
your BS&B man to study your particu- 
lar requirements. There’s no charge, 
no obligation. 














SCOVILL 
HEAT EXCHANGER TUBE 
ALLOYS 


* 
PHOSPHORIZED ADMIRALTY 
ADMIRALTY 
ARSENICAL ADMIRALTY 
MUNTZ METAL 
NAVAL BRASS 
RED BRASS, 85% 
DEOXIDIZED COPPER 
ARSENICAL COPPER 
COPPER NICKEL, 10% & 20% 
CUPRO-NICKEL, 30% 
CUPRO-NICKEL, 30% (High tron 
ALUMINUM BRASS 
ALUMINUM BRONZE, 5% 
DUPLEX TUBE 
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> 
(ADMIRALTY HEAT iftencen TUBES 


With Scovill men and methods on your team, you will get plenty of 
practical, helpful “signals” to long-life heat exchanger tube performance. 


Scovill Phosphorized Admiralty Tube (Alloy 363), for example, is 
made difterently...hot extruded from CONTINUOUS-CAST billets. As 
a result, it is a/ways uniform in composition and temper; inhibitor con- 
tent (phosphorus) is a/ways at optimum percentage. Such tube shows 
superior resistance to corrosion and dezincification, especially where con- 
taminated fresh, salt, or brackish waters are used in the circulation system. 


Equally important, Scovill provides what many consider to be the 
most competent and comprehensive Heat Exchanger Tube Technical Ser- 
vice in the field. We make it our business to see that you get the right 
tube for your application and conditions... selected from the wide range 
of heat exchanger tube alloys we produce. 

Inquiry and an outline of your needs are encouraged. Write on your 


business letterhead for our 40-page heat exchanger tube booklet. 
Scovill Manufacturing Company, 99 Mill Street, Waterbury 20, Conn 


Gou cant buy beller Lirass 
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What's Happening 


rate for this year of 0.86 accidents pet 
million manhours worked. These figures 

ympare very favorably with the na 
tional average for the petroleum refinery 
industry of 7.17 accidents per million 
manhours worked in 1951 

While the accumulation of two million 
manhours without serious injury 1s rare 
in the industry, this is not a first for 
the Richmond refinery, which exceeded 
2,700,000 hours early in 1950 


Catalytic Construction Names 
George Temple Vice President 


George E. Temple has been appointed 
vice president and general manager ot 
Catalytic Construction of Canada, Ltd 
He succeeds Gordon 
R. Henderson, who 
resigned to become 
manager of the new 
15,000-barrel-a-day 
refinery of Sun Ojl 
Company. Both Cat- 
ilytic Construction 
ind Sun Oil are lo- 
ated at Sarnia, On- 
tario, Canada 

Prior to joining 
Catalytic, Temple 
was associated with 
Anglo-Iranian Oil 
Company, Ltd., for 
16 years He held 
various positions with AIOC in that 
time, becoming in 1947 assistant works 
manager in charge of personnel at 
Abadan. He continued in this capacity 
until he left the company in 1952 fol 
lowing nationalization of the properties 
by the Iranian government 


Temple 


Allen Named Superintendent at 
Cities Service Blackwell Plant 


Cities Service Oil Company (Del.) 
has named Frank M. Allen district 
superintendent in charge of the com 
pany'’s gasoline plant near Blackwell, 

On the new superintendent's staff 

Guy W. Duren of Wichita, Kan., 

will supervise operations, and F. P 
Dyer f Hutchinson, Kan., who will 


sc maintenance 


American Institute of Chemists 
Gives 1953 Honor Scroll to Mark 


Dr. Herman Mark, head of the divi 
on t Polymer Chemistry, Polytechnic 
t Bro klyn, will receive the 
Scroll of the New York 
the American Institute of 
resentation will be made 
annual meeting in the 
re, May 21, 1953 
Dr Mark reads 
nanitarian, teacher 
and researcher 
youne and le 
Beloved by stu 
our adopted coun 
dly acclaims you for the distine 


tior have brousg 


CNGA to Present Annual Award 


\ il award will be made “in 


listinguished service in 
vancement f the California Nat 
line Association,” according to 

nt by Warren H Kraft, 

It is planned that the 


nade tor the first time 





New York’s largest 


water cooling tower 


Now under construction on the 
Continental Can Building, 100 
East 42nd Street, New York City 


When Zimmermann & Luks, 500 Fifth Avenue, New York City, were 
employed as consulting engineers to air condition the offices of the 
Continental Can Company, they found the design of the building 
was such that the weight of a steel cooling tower of sufficient capacity, 
would be too great a load for the structural members of the building. 


It was decided that an all aluminum construction was necessary and 
Zimmermann & Luks chose the Water Cooling Equipment Company to 
design, fabricate and erect an aluminum tower. All angles, channels, 
gusset plates, bolts and nuts, ond the basin are constructed of 
aluminum. The only major parts of the tower not made of aluminum 
are the redwood fill, the redwood drift eliminators, the fans, motors, 


and gears. 


In this manner a difficult engineering problem was solved. When you 
have unusual water cooling tower problems, choose Water Cooling 


Equipment Company for design, fabrication and erection. 


. Architectural 


Manufacturers of various types = sizes of 3 © industrial construction 
mechanical draft and atmospheric cooling towers. iS Plant engineering 


Water Cooling .: 


EQUIPMENT COMPANY 


MAIN OFFICE @ 8601 New Hampshire Ave. @ St. Lovis 23, Mo. 


EC 


Fabricating Plants: St. Louis, Mo. * Arcata, Calif. * Houston, Texas 


REPRESENTATIVES IN THIRTY-SEVEN PRINCIPAL CITIES 
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Years of 
Design 


Experience being put to work 


In the two years since our Engineering Division 


‘hung up its shingle’ many interesting and diversi- 


fied projects are either in operation or nearing 


completion... projects for the production or re- 


covery of such products as: 


* 


* 


naphthalene 
aromatics 
polymerization 
synthetic methanol 
coal tar products 
acetic acid 
ethanol 


No narrow or limited experience could 


possibly have handled the design problems 


involved. Contributing to this two years of 


teamwork are individual plant and unit 


design experiences ranging from a minimum 


of ten years to well over thirty. This com- 


posite of individual experiences, 


Design and Construction 
of Process Plants 
* 
Design and Construction 
of Process Units 
. 
Process Evaluations 
* 
Economic Studies 


welded into a well-balanced 


team and complemented 
by specialists in power, 
steam, hydraulics, elec- 
tricity, construction 
and other phases, is 


at your service. 




















BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS. + 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
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association's Annual Fall Meet 
October, 1953 

of this award, said Kraft, 
is not only to recognize the outstanding 
work of younger men but to stimulate 
their interest in the continuance of the 
activities of CNGA. In making the 
award, organizational work, committee 
service leadership will be consid- 
ered. It is not a prerequisite that the 
man be a scientist. Nominations for the 
award will be made by the 


individual members 


NGAA Presents Hanlon Award to 
Buchanan at Houston Meeting 
The Hanlon Award, 


in the natural gasoline industry, was 
conferred recently on Darst Ff Bu- 
chanan, president of Hiwan Oil & Gas 
Company, Houston. The presentation 
was made at the 32nd Annual Conven 
tion of the Natural Gasoline Association 
of America held in the Rice Hotel, 
Houston 

Buchanan is the seventeenth recipient 
of the Hanlon Award, which is con- 
ferred each year by NGAA for out- 
standing service to the natural gasoline 
and cycling industries. Donor of the 
award is E. I. Hanlon, chairman of the 
board of the National Bank of Tulsa, 
and a pioneer in the natural gasoline 
business 

The presentation was made by NGAA 
President John F. Lynch, president of 
La Gloria Corporation, Corpus Christi 
The citation read in part: “The natural 
gasoline industry much to this 
man’s long and sustained efforts to ex- 
pand the markets for the products of 
its plants. Few men have even been 
as active in this field and none has been 
more aggressive. He began his natural 
selling in 1918 Though 
interested in marketing, he 
part in the development 
testing and 
stimu- 
and 


at the 
me mn 
Phe purpose 


and 


association's 


highest honor 


owes 


gasoline 
primarily 
took an active 
of technical standards for 
manufacturing, activities which 
lated the production of more stable 
more marketable products.” 


Texas College Issues Program of 
Gas Technology Short Course 


The preliminary 
Eighth Annual Short Course in Gas 
Technology to be held May 27-29 has 
been issued by The Texas College oft 
Arts and Industries, Kingsville, Texas 

This course, sponsored by the South 
ern Gas Association, is styled so that 
once a technical developments 
within the industry are presented 
through classroom lectures and dis 
cussion to those who have adequate 
engineering background in the technical 
problems of production, transmission or 
industrial utilization of natural gas 


Widdell Reelected President at 
McKee Organizational Meeting 
Arthur G. McKee & Company recently 


elected officers at an organizational 
meeting following a stockholders’ meet 
ing. Reelected were H. E. Widdell 
president; Wm. A. Haven, vice 
dent: H. R. Moorhouse, secretary; | 
Krumhansl, treasurer; and C. H. Gar 
zenmueller, assistant treasurer 

rhe board also 
president, Myran J 


program for its 


year 


presi 


new vice 
Ww il] 


elected a 
Livingston, who 


I al 
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-everywhere ELLIOTT 
YR TURBINES 


ducing parts inventory. Using the same basic 


One plant may have a dozen—another, twenty 
or so—a third, sixty or more. When these 
turbines go into a plant, their simple mainte- 
nance, easy adaptability, and above all, their 
unquestioned reliability, soon result in repeat 
orders wherever plant requirements demand 
further mechanical drive units. “Put in Elliott 
turbines and forget your troubles” is the usual 
sound advice one plant manager gives another. 


Consider too, the advantages of broad stand- 
ardization in YR turbine parts, greatly re- 


turbine, six different types of governors may 
be applied to any one of five different frame 
sizes. These turbines cover a range up to 2000 
hp and 7000 rpm. 


You can get the turbines you want in the YR 
line. See your local Elliott engineer or write 
Elliott Company, Jeannette, Pa, 


ELLIOTT Company 
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DAVISON DEPENDABLE CATALYSTS 
BUILD BETTER MOTOR FUEL 


The operating efficiency of synthetic fluid-type cracking catalysts 
is important. This operating efficiency can be assured 
by uniformity of physical characteristics and chemical purity. 
Davison's production of microspheroidal (M-S*) is tops in 
uniformity . ., providing all users with a highly efficient synthetic fluid-typ 2 
cracking catalyst. Your requirements can also be supplied in ground 
(DA-1*) form. Write for further descriptive information. Experienced 
Davison Field Service Engineers backed up with complete 


laboratory testing facilities are part of Davison's service. 
*T.M.T.D.C.C. 


Progress Through Chemistry 


THE DAVISON CORPORATION 


| Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, INGRGANIC ACIDS, SUPERPHOSPHATES, 
PHOSPHATE ROCK, SILICA GELSJESILICOFLUORIDES AND FERTILIZERS 
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For high-pressure, high-temperature 
service (as well as sub-zero duty), Chapman makes steel 
valves in a range of series from 150 to 2500 Ib... 
in gate, globe, angle and check types... . 0-{500 


in steels of many different analyses and Mv 

with suitable trim to resist cogrosion and c ARPU AR 

erosion. QF eel 
Chapman Steel Valves are accurately 

machined and finished, designed to ASA 

and API ratings, and may be furnished with 

flanged or welding ends. These valves can 

be equipped for any type of operation . . . hand, 

gearing, hydraulic cylinder or Chapman motor unit as shown in 

illustration. So for all standard and any special Steel Valves, check 


with Chapman first. Meanwhile, write for Catalog 20. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 


Petrolez:.m Refiner—V ol. 32, No. 5 





[ What's Happening 


direct the 
petroleum refining division 


activities of the company’s 


Former Sohio President Joins 
Investment Firm as Consultant 


Earl D. Wallace, who recently re 
signed as president and a director 
Sohio Petroleum 
Company and as a 
vice president and 
lirector of The 
Standard Oil Com- 
pany (Ohio), has 
become a consultant 

Dillon, Read & 
Company, Inc., on 
oil and gas matters 

Before joining 
Standard (Ohio) in 
1942 as manager, 
land and production, 
he was with Petro- 
leum Exploration Wallace 
Company and Wiser 
Oil Company. He was also president 
of People’s Gas Company of Kentucky 
He served on the Petroleum Industry 
Production Committee by appointment 

he Petroleum Administrator tor 


Survey Reports Upward Trend 
In Gasoline Octane Ratings 


Gasoline octanes throughout the coun 
try reflect a general trend upward, a 
cording to the quarterly gasoline survey 
for April issued by E. I. Du Pont de 
Nemours & Company, In« 

While the number of cities reporting 
premium-grade octane ratings averaging 
90 or higher dropped trom 38 to 36 this 
month, the April figure still represents 
a net gain of nine cities Over one year 
igo At that time there were only 27 
cities falling in the 90 and above group 

most striking gaim was registered 
gular-grade fuel, with 24 cities re 

rting an average octane rating of 8&5 

higher as compared with only 13 a 
eat ago, and 20 last January he 

also shows no cities where the 
regular-grad« 
octanes 


average Was below SU 


mut Cleveland and Balti 
more for highest premium-grade fuel 
with an average of 92.9 

Bi timore placed first in highest 


1 
il 
ular-grade fuel wit! an iverage ol 


Boston nosed 


NACE Inter Society Committee 
To Compile Corrosion Glossary 


The Inter Society Corrosion Com 
comprises 32 at 
lated technical organizations interested 


and doing corrosion mitigation, is 


mriittes which now 


ynpiling a glossary of corrosion termi 
logy Hugh P. Godard, Aluminun 
laboratories, Ltd., Kingston, Ont. 
chairman of the committee, said two 
new members were added during the 


vear ending March 15 


Ott Succeeds Wade as Officer 
In French Chemistry Society 


Dr. Emil Ott, director of research for 
Hercules Powder Company of Wilming 
Del has been elected president of 
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Wuicu Power Type 
, IS BEST FOR YOU9 


WHEN THE ANSWER 


is £/ectric 
CLARK ELECTRICS 
ARE THE ANSWER 


-- Heres why : 


1 Better battery 
efficiency —users 
report more work per 
amp-hour with 
CLARK. 


2 Greater stability 
— safer for load, 
safer for operator. 


3 Faster accelera- 
tion, greater speed 
—gets more werk 
done, covers more 
ground. 


4 Safer, smoother 
stops— with 
CLARK’s positive- 
controlled, reverse 
torque braking. 


5 “Application- 
engineered" —for 
special require- 
ments, CLARK 
provides custom 
engineering. 


A Gulf Publishing Company Publication 





No two jobs are exactly alike, so there’s 
no such thing as one “best’’ power type. 
Which type is best for you?—that’s the im- 
portant question. The only person who can 
give a really unbiased answer is one who 
knows them all, and knows where they fit. 

That’s your local CLARK Dealer. He 
carries electric, gas, diesel and L. P. gas 
units—and he’s got no ax to grind for any 
one. His object is to provide the one that’s 
best for you. For example, careful applica- 
tion analysis often proves that electric 
trucks are best for certain jobs because of 
these advantages: 


¥%& Economical operation on low-cost elec- 
tric power 


— Long life, less maintenance—electrics 
have fewer, simpler moving parts 


*%& Smooth, vibration-free handling of 
fragile loads, less wear on truck 


¥& Quiet, clean operation 


Which power type is right for 
you? No matter what it is, you'll 
find it in the CLARK line of 
quality handling equipment. 
You'll always be right when you 
buy from CLARK. 


CLARK Fork Trucks 


AND POWERED HAND TRUCKS - INDUSTRIAL TOWING TRACTORS 


INDUSTRIAL TRUCK DIVISION + CLARK EQUIPMENT COMPANY + BATTLE CREEK! 6] micHGaN 
Condemned Catalog 


EQUIPMENT 


Please send Driver Training Movie 


Hove Representative Call 
Name 
Firm Nome 


Street 








The one world-famous [ What's Happening 


the American section, Societe de ( 


Industrielle. He succeeded Dr. Wort! 


. — 8 
Wade, assistant to the president of 
name in oll fire haz American Viscose Corporation The 
parent society is sponsoring the 26th 
1 


International Congress of Industrial 
Chemistry in Paris in June 


“. 
protection PAD Says Alkylates Program 
Progressing But Still Short 
More alkylate facilities will be needed 
even if all contracts now in tentative 


stages are signed, a PAD official has 
said. He reported that one alkylate 


facilities contract 1s in the signing stage 


four other are “virtually certain” and 
several other prospects are ‘f Mg 

He said it appeare 1 that almos 
of the planned projects would be pri 


than through the 


"1 
al 


t 
vately financed, rather 
government's recent offer to provide 
financing where necessary He said Con 
panies were c idering the government 
financing only ; a last resort.” 

In line wit! need for more alkyl 
ate facilities, Cottice of Defens« 
Mobilization has established a 30,000 

AIR rey. | barrel-a-day alkylate expansion goal 
This target is similar to the one set 
by PAD and Armed services Petroleum 


EQUIPMENT Purchasing Agency 
Principal purpose of ODM’'s formal 


goal was to provide a yardstick for ap 
proving alkylate projects for fast tax 
write-off. Currently, permission is being 
e-off at 100 


given tor a fhve-year rit 
percent of the facilities, whereas per 
centage for other petroleum projects 
ranges from 25 to 90 percent 

ODM said the expansion goal was in 
addition to plants already built or under 
construction, such as the three plants 
with total capacity of 5800 barrels a day 
authorized by facilities contracts 

Contracts reported by PAD to be 
the final negotiation stages have a com 
bined capacity of 6600 barrels a day 
This would leave the expansior 23,400 


barrels a dav short of its goal 


Cities Service Announces Two 
Elected to Executive Positions 
T 7 . Election of ] A. Cleverley and Rees 
hroughout the world, more major oil fires H. Tucker as vice presidents has beet 
announced by Cities Servi | , 
have been put out with Pyrene* than any other pany (Del.) 


Cleverley, formerly manag 


. y be r . on, Was als elected 
air foam equipment. Whether your fire hazard of the company, Tucker 


and-Ce 
the board seve 


is in Texas or Tasmania—and whatever it may 


4% 


be—Pyrene can provide you with a built-in Third and Fourth Refineries 

Closed in Mid-Continent Area 
Higl perating costs in the face of 

relatively saht des ' nd low pric 


air foam system that precisely meets your 


I 


requirements. For complete information, or on 


the help of a Pyrene engineer, write us today. 


*T.M. Reg. U.S. Pat. Of. 


PYRENE MANUFACTURING COMPANY 


AIR FOAM 682 Belmont Avenue, Newark 8, New Jersey 


Affiliated with C-O-Two Fire Equipment Co. 
The Pyrene Company Limited, England Pyrene Monufacturing Co. of Canada, Limited 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


_ Copper ALLOY BULLETIN 




















Conse — = — — 
Befdecr3e MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND. —1IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


Preventing Stress Corrosion and 
Season Cracking of Condenser 


and Heat Exchanger Tubes 
PART II 


As mentioned in last month’s 
Copper Alloy Bulletin, stress corrosion 
and season cracking generally result 
from the combined effects of the pres- 
ence of ammonia in the atmosphere, 
the composition of the alloy and the 
magnitude of the stresses present in 
the tubing. The absence of any one of 
these factors prevents stress corrosion 
and season cracking from taking place. 
Consequently, the reduction or re- 
moval of stresses in the tubing is a pre- 
ventive measure. 

This can be effected by stress relief 
annealing. A temperature in the neigh- 
borhood of 200°C or higher is required 
for reduction or removal of such 
stresses. The stress relief annealing 
temperature varies with the alloy and 
extent of cold working. 


Effect of Stress Relief Annealing Temperature on 
Stress Corrosion Cracking (Alternate Immersion 
in 15% normal NH,OH Solution, 50% Hard 
Leaded Brass Tubing). 


18 


olN 


Area Where 
High Losses ia 
Tensile Strength 
take place due te 
Stress Corresion 
Cracking | 
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Stress Relief Annealing Temperature °C. 
(1 bowr anneals) 





























It is evident from this laboratory 
test that relief of stress begins at tem- 
peratures above 100°C and apparently 
is not complete until recrystallization 
occurs. 
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In the manufacture of condenser 
tubes such as Admiralty, Muntz, Alumi- 
num Brass, and Aluminum Bronze, the 
tubes are cold drawn to the finished 
size. This is followed by annealing to 
remove stresses and to recrystallize 
the metal for the formation of the 
grain size called for in A.S.T.M. Speci- 
fication B-111-52. 


Copper and Arsenical Copper tubes 
are supplied in any one of the follow- 
ing tempers: 

Light Drawn Temper 

Hard Drawn Temper 

Hard Drawn Temper End 
Annealed. 


90-10 Cupro Nickel tubes may be sup- 
plied in either light drawn temper or 
annealed temper. 


Copper, Cupro Nickel and Red 
Brass are more resistant to stress cor- 
rosion cracking than Admiralty, 
Muntz, and Aluminum Brass. The rela- 
tive order of merit is as follows: 

Copper 

70-30 Cupro Nickel 
80-20 Cupro Nickel 
90-10 Cupro Nickel 
Red Brass 
Aluminum Bronze 
Admiralty 
Aluminum Brass 
Muntz Metal. 


The annealed condenser tubes are 
required by the A.S.T.M. specification 
to stand without cracking an immer- 
sion for 30 minutes in a 1 per cent 
mercurous nitrate solution. However, 
this test is not required for copper, 
arsenical copper and copper-nickel 
tubes because they are resistant to 
cracking in this solution. 
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Effects of Improper Handling 


The ends of tubes may be injured 
through excessive expansion and hard- 
ening during roller expansion into the 
tube sheets. Expanding into enlarged 
or oversized holes in the tube sheets 
will stretch the circumference of the 
tube more than normally and may re- 
sult in high residual stresses at the end 
of the roller-expanded section. 

The expanding of the tube beyond 
the thickness of the tube sheet may 
also leave the metal with high residual 
stresses, In most environments these 
stresses will be of no serious conse- 
quence, but if ammonia, mercury, or 
mercury salts come into contact with 
the stressed brass, cracking may result 
soon after exposure. The most com- 
mon ammonia emanates 
from the decomposition of slime on the 
tube particularly during a 
stagnant period such as when the con- 
denser is not in operation. Trouble 
from this source during equipment 
shutdown can be minimized by thor- 
oughly drying out the condenser tubes 
by blowing warm air through the unit 
or chemical treatment (such as chlori- 
nation) for the removal of slime or 
prevention of slime. 


source of 


surface 


Effect of Liquid Metal 
on Stressed Tubes 


Rapid intercrystalline penetra- 
tion of brass and copper alloys by 
liquid metals such as mercury and 
molten solder may cause cracking. 
This is occasionally encountered in 
condenser and heat exchanger tubing. 
Such penetration can occur in a matter 
of seconds when the tube is bent or 
otherwise deformed or stressed before 
or during contact with the liquid metal. 
Liquid mercury sometimes finds its 
way into heat exchangers from mer- 
cury salts, originally present in cer- 
tain crudes or from pressure measuring 
or control devices using mercury. 


Bridgeport’s Corrosion Laboratory 
is constantly investigating the behavior 
of metals and alloys under a wide 
range of conditions. Get in touch with 
the Bridgeport office nearest you for 
assistance in solving your condenser 
tube problems and meeting your spe- 


cial requirements. (9775) 





quick answers 


to refinery painting problems 


new guide tells WHAT paints to use WHERE! 


Here's practical, convenient help in selecting the right 
refinery finishes—for decoration and protection of all 
types of surfaces, from floors to refractionating towers. 
It's the most complete book on the subject Sherwin- 
Williams has ever published. 

An important feature is a 6-page check chart, which 
tells at a glance what finishes to use for each refinery 
structure, for each structural material. The recom- 
mendations are based on extensive refinery applica- 
tions through many years, under all types of operating 
conditions. Included are suggestions on proper sur- 
face preparation, steps to take in painting, what to 
avoid. It’s fitted to your needs, to your methods. 

Ask for your copy. Write for Brochure A-770. Or 
write The Sherwin-Williams Co., Petroleum Division, 
Cleveland 1, Ohio. 


SHERWIN-WILLIAMS 


PETROLEUM FINISHES 


What's Happening 


ol Inland ever operating the plant 
again.” Low prices for fuel oils and 
rail rates were given as the cause for 
the plant's closure 

John Biees manager t the Wag 
goner properties, announced Waggoner 
would close its Electra plant sometime 
during June. The plant, according to 
Biggs, has been able to make only one 
grade of gasoline: 84-octane research 
regular. This, he said, put the refinery 
at a disadvantage, since premium gaso 
line had to be bought from other sources 

Meanwhile, Phillips Petroleum Com 
pany got into the shutdown act with 
the announcement that its Spokane re 
finery will be closed next October 


New Positions and Divisions 
Created by Sun Oil Company 


Sun Oil Company has created several 
new staff positions and six new divisions 
within its Research and Development 
department 

Dr. Charles L. Thomas, formerly man 
ager of the Research Laboratory, will 
be associate director of the department 
in charge of all line activities 

Three new positions as assistant di 
rectors will be filled by Norman Thomp 
son, formerly assistant superintendent 
of Sun’s Marcus Hook, Pa., refinery: 
John G. Moxey. Jr., formerly managet 
of Automotive Laboratory; and James 
I. Harper, formerly chief of the Process 
Development section, Development Lab 
oratory 

The office of the director and the 
three assistant directors will be located 
in Sun’s general office in Philadelphia 
while the associate director will head 
quarter at Marcus Hook 

The following appointments were also 
announced by Dr. J. Bennett Hill, de- 
partment director 

W. Herman Barcus, formerly manager 
of the Development Laboratory, will be 
manager of a new Products Develop 
ment division with headquarters at Mar- 
cus Hook, handling all development 
work on products 

Farl M. Honeycutt, formerly of the 
Process Development section of the De 
velopment Laboratory, will manage the 
new Process Development division, with 
headquarters at Marcus Hook 

Dr. Robert M. Kennedy, formerly of 
the Research Laboratory, has been ap 
pointed manager of the Basic Research 
division with headquarters at Norwood, 
Pa 

Stewart S. Kurtz, Jr., has been named 
manager of the Analytical division, 
heading both analytical research and 
analytical service. His headquarters will 
be at Marcus Hook 

William A. Casey, formerly chief of 
the Technical Service section of the 
Development Laboratory, will manage 
the Technical Service division at Marcus 
Hook 

1. Harold Perrine, formerly adminis 
trative associate, has been appointed 
manager of the Administrative division 
and will bring together all of the ad- 
ministrative and non-technical service 
functions of the department 


Socony Names Vice Presidents 
Clark S. Teitsworth and Herbert 

Willetts were elected vice presidents of 

Socony-Vacuum Oil Company, Inc., at 


a recent directors meeting. Botl 
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One of the most difficult problems in corrosion 
control of cooling water systems is the con- 
tinuance of pitting and tuberculation. But 
these troublesome conditions can now be 
eliminated quickly and effectively with the 
Betz Dianodic* method of corrosion inhibition. 


For example, a midwestern oil refinery with a 
circulation rate of 40,000 gallons per minute 
émployed “conventional” chromate treatment 
of the cooling water system. Inspection after 
10 months operation showed satisfactory con- 
trol of scale and general corrosion, but pitting 
and tuberculation was so serious that it was 
necessary to “fill-in” the end-around baffles 


by welding. 


After a thorough engineering survey, Betz 
Engineers recommended the new Dianodic 
method of cooling water control. Here’s what 
happened: After another 10 months operation, 
test specimen data showed average penetration 
values were reduced to 0.001 inch per year. 
Of greater importance, the maximum depth of 
the infrequent pits amounted to only 0.02 
inch per year. And, the welded baffle ends 
were in perfect condition with the original 


welding marks clearly visible! 


*Betz Service Mark 





Want Complete 


Protection Against 
Water-side Scale 


and Corrosion? 


The Dianodic method, developed by Betz 
l.ngineers, is a system of combining two anodic 
inhibitors in such a way as to effectively eliminate 
pitting and tuberculation and at the same time 
provide protection against general corrosion 
and seale. It is just one of the many advanced 
developments produced by Betz... the result 
of sound engineering and progressive research 
in water conditioning for over a quarter of a 
century. We'd be pleased to show vou how 
you can obtain similar results in’ your plant. 
Write today, there’s no obligation of course. 
W.H.& L. D. BETZ, Gillingham and Worth 
Streets. Philadelphia 24, Penna. In Canada: 


BETZ Laboratories Limited, Montreal 1. 


Betz Technical Paper 


Vo. 125 gives full details 


ETZ 


. 


CONSULTANTS ON ao WATER PROBLEM S 
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Style 5043 


FOR LOADING AND 
UNLOADING LINES 


ARCO’S new, attractively priced, all- 

steel ball bearing Swing Joints are 
designed specifically for refinery service on 
loading or unloading lines handling gas- 
oline, oil, lube oil, LP gas, petro-chemicals, 
and other fluids. 


MANY STYLES—The Barco line is complete 
with single swing, double swing, and counter- 
balance styles to meet every need! Sizes 2’, 
2%", 3°, 4’. 

BALL BEARING AND O-RING EQUIPPED—In 
Barco Swing Joints, the ball bearings do not 
fall out when joints are taken apart! Long 
bearing provides adequate pipe support. 
Special O-ring seal eliminates frequent gasket 
replacement and insures leakproof service over 
wide temperature range, —40° F. to +225° F. 
SIMPLE CONSTRUCTION — Joints can be dis- 
assembled for inspection without disconnect- 
ing piping. O-rings are easily renewable in 
the field. 

ENGINEERING RECOMMENDATION — Barco 
will be glad to give you detailed recommenda- 
tions on joints to use and suggested arrange- 
ments for complete loading and unloading 
assemblies. 


—_— 
| 


Send for a copy of new 
Catalog No. 400 containing 


>) 


; U complete information on 
| Barco Swing Joints. BARCO 
MANUFACTURING CO., 542F 
Hough St., Barrington, til. 


(A Chicago Suburb) 


BARCO—The Only Truly Complete Line of 
Flexible Ball, Swivel, Swing, and Revolving Joints 
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What's Happening 


have been directors Willetts as execu- 
tive in charge of domestic marketing 
and Teitsworth as executive in charg 
of manufacturing 


Private Industry May Purchase 
Government Synthetics Plant 


Five private companies have indicated 
an interest in operating the government 
owned synthetic fuels demonstration 
plant at Louisiana, Mo., which is sched 
uled to be closed. The Interior Depart 
ment is closing it for economy reasons 
because it feels the plant has served its 
purpose 

Interior Secretary McKay has said 
that the plant has “produced its maxi 
mum” in gasoline from coal studies and 
that further tests would be made in the 
Bureau of Mines laboratories. Closing 
of the plant, he said, will save the gov 
ernment $10,000 daily. He said he would 
do all he could to get the plant int 
private industry through negotiation 

Meanwhile, some bureau officials said 
privately that they felt the government 
action in closing the plant would slow 
developments in coal hydrogenation 

Later, a top oil industry official voiced 
skepticism over the value any company 
would derive by purchasing or leasing 
the plant He said the plant appeared 
too small to be operated on a commer 
cial basis and that it was probably toc 
lara and expensive te be used only as 
a laboratory 

John | Lewis, president of United 
Mine Workers, is protesting the McKay 
decision and asking for a delay in the 
matter 

The Rifle, ( lo., oil-shale facilities 
apparently will be allowed to continue, 
the House having approved funds for its 
operation for one vear. The Senate is 
yet to act on bot! plants 


Standard Oil Development 
Makes Synthetic Jet Engine Oil 


\ synthetic jet engine lubricant, re 
quired to meet the needs of the new 
highpower jet aircraft, has been devel 
oped by Standard Oil Development 
Company in association with its affil 
iated research laboratories in England 

Specifications in the development of 
the new lubricant required an oil to 
lubricate highly stressed gears and bear 
high speeds and ovel an ex 

trom below 


ings at 
treme temperature range of 

65 F. to me than 450 | 

The present Standard Ojul Develop 
ment synthetic jet engin lis not de 
rived entirely from petroleum-source 
chemicals. It is recognized as only the 
first step in the ¢ tiv of syntheti 


jet engine oils 


Lummus Offers Shell Process 


The Lummus Company has been 
authorized to offer Shell evelopment 
Company's new hydrodesulfurization 
process and is currently uuiiding a 
hvydrodesulfurization unit r Shell at 


Stanlow, England 


Mathieson Names Division Head 


Thomas C. Keeling, Jr., has been ap- 
pointed president of Mathieson Hydro- 
carbon Chemicals division of Mathieson 
Chemical Corporation. He formerly was 
assistant vice president and sales man- 
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Looking for an Economical 
Bolting Combination? 


A Here it 1S 


If you’re looking for dependable fasteners for high- 
temperature, high-pressure bolting jobs, you'll surely 
like the combination of the Bethlehem Continuous- 
Thread Stud and two Bethlehem Quenched Nuts 
This effective trio proves its economy in two ways: 
(1) It resists premature fatigue failure induced by 
fluctuating temperatures and pressures, and (2) It 
helps to minimize costly down-time. 


Bethlehem Continuous-Thread Stud. Ideal for difficult 
bolting applications because it minimizes stress 
concentrations. The stud has no point of thread 
runout, therefore stresses cannot strike at any one 
point to cause premature failure. Instead, they are 
effectively distributed along the full working length 
of the stud. The continuous-thread stud is rnaade from 
carbon or alloy steels, and comes either plain or heat- 
treated. You can count on it for long service. 
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Bethlehem Quenched Nut. Made from .40 to .50 
carbon steel by forging and extruding hot steel in a 
forming die, then quenching and tempering. This 
process enables the nut to develop the full strength of 
any stud or bolt. 

Both the Bethlehem Continuous-Thread Stud and 
Quenched Nut are made in a full range of sizes. They 
make a long-lasting bolting team. If you would like 
additional information about this bolting combina 
tion, the nearest Bethlehem office is at your service. 


Made at Lebanon Plant... Key to Quality 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethichem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


pETHLEHEN 
STEEL 





INSULATE 
YOUR 
CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


WALLACE 


COMPA 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out periods. 


Wallace & Tiernan equip- 
ment because it is versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
ycur slime problem. 


NO water 


Is 
rega rd] 
Source. 
lel ps re 
Process. 
Water, 


Css 


& TIERNAN 


NY, INC. 


[ What's Happening 


ager of the chemical division of Koy 
pers Company, Inc., and served as di 
rector of the chemical division of Na 
tional Production Authority 


Lubrication Engineering Study 
Offered in MIT Summer Program 


An opportunity to study applications 
f new techniques and methods in lu 
brication engineering will be offered en 
gineers in industry during a two-week 
Special Summer Program from June 12 
to 26 at the Massachusetts Institute of 
Fechnology 

rhe program, according to the direc 
tor of the MIT Summer Session, is in 

! for engineers responsible for lu- 

brication maintenance and scheduling in 
industrial plants and for chemists and 
others in the oil industry who wish to 
become better acquainted with the field 
of lubrication engineering 

Further mformatior concerning the 
special summer course and applicatior 
blanks mav be obtained from the Di 
rector of the Summer Session, Room 
3-107, Massachusetts Institute of Tec! 
nology, Cambridge 39 


Lion Oil Presented Safety Awards 
For Accident Prevention in 1952 


The National Safety Council has pre 
sented two Awards of Honor to Lion 
Onl ¢ ompany tor the accident preven 
tion record set by its employes in 1952 
The Award of Honor is the highest 
dustrial recognition for safety achieve 
ment given by the Council 

The company as a whole, with more 
than 2600 emploves, was given an award 
for “a remarkable reduction in the fre 
quency and severity of accidents.” Em 
ployes of the company’s Manufacturing 
division, consisting of the E1 Dorado 
Ark., refinery and the El Dorado chen 
ical plant, won the « r award “ 
work e im E€Xcess ¢ 
hours without ; 

r M. Marti 
entire credit t 


that ‘‘our 


af 


achieved hb 


Kellogg Announces Formation 
Of Chemical Processes Division 


\ special division devoted exclusively 
to the process design of plants for the 
petrochemical and chemical fields has 
been established by The M. W. Kellogs 
Compat In addition to the new divi 
sion, Kellogg will further increase its a¢ 
tivities in the petrochemical and chem- 
ical fields by additional emphasis in its 
Research and Devel pment department 
and by continuing to acquire rights for 
new chemical process which supplement 
designs alre addy developed by the com 


pany 


Cities Service Announces 
Clark and Hill Elected to Board 


Glenn W. Clark. presidet 
Service tras ( ny lv, na rege H 
Hill, Jr., vice president of Cit Serv 


’ 


Cities 





@ Direct, controlled radiant heat along and around the 
horizontal heating tubes 


e@ High, uniform rates of heat transfer 

e@ Heat input to match any desired heating curve 

e@ Low residence time at temperature, where desirable 
e Complete combustion, with little or no excess air 


@ Positive heat rate control at either high or low 
temperature operation 


Petroleum and petrochemical heaters, featured 
by performance as exemplified above, form a part 
of the over-all Selas activities in the Improved 
Fluid Processing of air, gas and liquids. Removal 
of water, oil and vapors from instrument or 
process air and the phase separation of liquids 
are functions of other Selas refinery apparatus. 


IF P* is not a piece of equipment...nor simply 
a method. It is a combination of modern 
techniques and equipment, fitted to specific 
needs by engineers with refinery operation 
backgrounds. 


A letter will bring you full details. 


*Improved Fluid Processing 
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Bubble-tight 
Primary 
Shut-off in 


LPGAS LINES 


Underwriters’ Laboratories, major LP gas producers*, and Liqui- 
fied Petroleum Gas Commissions of several States* approve Okadee 
Valves for primary shut-off in LP gas lines. In addition, Okadee 
Valves are used in virtually all types of gas and liquid lines at 
pressures to 600 p.s.i. and temperatures to 800°F.—wherever a 
perfect seal, low maintenance and long life are necessary. 


Get complete data, including material specifications, on 
Okadee Valves — and newest Underwriters’ Laboratories test 
report— without obligation, today. 

* Names on request. 


@ A.S.A. Standard dimensions @ Non-lubricated 
@ Sizes from 14" to 6” @ No wedge action 


@ Single- end dovble-seated disc @ Valves and seats wear in instead 
valves of “wearing out" 
@ Hard-faced valves and seats . . . % 
perfect metal-to-metal seal @ All parts quickly replaceable in 
@ Self-cleaning, self-compensating the field 
valve discs @ Inside and outside stem packing 
@ Lever, rack-and-lever, or worm- . « « double assurance against 
gear operation stem leaks 


Underwriters’ Laboratories Reexamination Service Guide 
No. 141 A3.1.22, File MH5163. SL Screwed Type Series 
and Series 15 and 30 Flanged Type Okadee Valves are suit. 
able as a positive shut-off in LP gas pipelines and other LP 
gas applications for a working pressure of 250 p.s.i. 


Write for Bulletin No. 51FL 


i,) Clade COMPANY 


332 South Michigan Avenve 


What's Happening 


Cities Service Gas 
named president in 


Cities Service 
sit ; or m a number of 
its subsidiari« 1 r World War Il 
he served im variou ‘ rnmental ca 
pacities in Washing and was exect 
tive vice presidet and general counsel 


f Defense Suppli poration 


Indiana Standard Names Larson 
To New Mandan Refinery Post 


M. D. Larson has been named supe 
intendent of the industrial relations div 
sion at the new Standard Oil Company 
(Indiana) refinery at Mandar 
Since 19050 he « ' 


inter 


CONSTRUCTION 


Further items on page 105 


Mississippi Chemical Hiking 
Capacity of Yazoo City Plant 


Capacity of Mississippi Chemical Cor 

" ay City, Miss., ammonia 

ving increased from 120 to “180 

day. The new construction will 

entail an investment in excess of $2 
million. Work on the project is expected 
to be completed late in 1953. The Gird 


ler Corporation is the prime contractor 


Braun Awarded Contract for 
Sinclair Catalytic Reformer 


\ 16,000-barrel-a-day catalytic reform 
ing unit will be built by Sinclair Refin 
ing Company at its Marcus Hook, Pa., 
refinery The unit vill produce the 
higher octane wasolines t he required 
by future high compression engines 

The new reformer will he part of a 
$14 million construction project designed 
to increase the company’s production of 
strategically important petrochemicals 
Construction contract for the catalytic 
reformer has been awarded to C : 
Braun & Company, Completion has been 
set for the summer of 1954 

Che unit will employ a new processing 
method and platinum catalyst recently 
developed by Sinclair Research Labora 
tories, Inc., and Baker & Company, Inc., 


platinum specialists 


Suntide Refining’s New Plant 
Scheduled to Be Completed Soon 


rhe first steel tower has been hoisted 
into place at the new Corpus Christi, 
Texas, refinery of Suntide Refining 
Company, now under construction. The 
tower is part of a crude topping unit 
expected to be on stream by next At 
gust. It will be followed by a new cata 
lytic cracking unit in September 

Ihe 33,000-barrel-a-day plant is lo 


Petroleum Refiner 
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Ever See a Traveling Refinery ? 


Here’s one—probably the world’s 


first portable topping unit, 
designed and built by Lummus 
needs of 


to meet the special 


a customer. 


Skid-mounted, the unit can be 
broken down into five sections, 
transported on only three flat- 
cars, and assembled quickly at 
destination. Towers are designed 
to permit placing in a horizontal 


position on flatcars. 


This is a complete petroleum 


refinery, designed to charge 1,000 
barrels per day of crude. . . pro- 
ducing motor fuel, jet fuel, fuel 
oil and a bottoms product suit- 


The 
self-sufficient—con 


able for road oil. unit is 


compactly 
sisting of a direct-fired oil heater, 


three towers, heat exchangers 


and pumps and instruments. 


Perhaps there’s little resem- 


blance between this unit and 


some of its Lummus-designed 


“big brothers’, with charge 


capacities sixty times as great. 
But what this job does demon- 
strate is the engineering versa- 
tility and fabrication ability that 
enables Lummus Heat Exchanger 
Division to handle just about 
any assignment—the unusual as 


well as the usual. 


These are good reasons why you 
should call on Lummus for your 
next project involving the de- 
sign, engineering and fabrication 


of heat transfer equipment. 


THE LUMMUS COMPANY 


HEAT EXCHANGER DIVISION © 385 MADISON AVENUE, NEW YORK 17, N.Y. 


Albany * Atlanta * Boston * Chicago * Cincinnati * Dallas * Denver * Detroit * East Chicago * Houston 
* Kalamazoo * Kansas City * Minneapolis * Nashville * Newton (la.) * Omaha * Pittsburgh * Rochester « 
San Francisco * Toledo * fucson * Tulsa * Wayne (Phila.) * Antwerp * Athens * Buenos Aires * Caracas « 


Frankfurt * Lima * London « Mexico City * Paris * Rome * San Juan * Toronto 


ittace Condensers ¢ Evaporators « Extraction Bleeder Heaters ¢ Steam Jet Air Ejectors « Steam Jet Refrigeration 


and Industrial Use 


Steam 


HEAT EXCHANGER DIVISION © Barometric Condensers © Heat Exchangers for Proce © Process Condensers © Pipe Line Coolers 
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What's Happening 


will be a 
jet tuel, 
diesel 


40,000 Tons of Materials Sent 
To AlOC’s New Aden Refinery 


ince work tober 

ear at Aden, on the Red Sea, more 
than 40,000 tons of material 
shipped to the site of Anglo-lranian 
Ou ¢ 100,000 barrel-a-day 
refinery percent of the ma 


bewan in Ov 
have beet 


ompany's new 


About &5 


The constr 
and maintenance of 


pre sure 


ALUMINUM DIAMOND PLATE 
DECK PLATFORM 


Platform as shown may be used 
as a 6, 16, 22 or 28-ft. swing 
stage. Platform consists of two 
6-ft. and one 16-ft. sections. Can 
be used as a swing stage, single 
stirrup or basket. Air or electric 
operated. 





Kingdom 


adjoining the 
when six 


terials are from the United 


Work on the 
refinery site will be 
barwe for moving materials, are 
put mito service lwo dredgers, a pump 
small craft are 
the port construction 


oil harbor 
spec ce d 


heavy 


ashore plant and se« veral 
being used i 


, 
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Foster Wheeler to Construct 
Grace Chemical Memphis Plant 


Chemical Company has named 
Wheeler ( rporation to handle 
engineering and construction of its $19 
million nitrogen plant to be built 
Memphis Construction 1s expected to 
right 


(srace 


I ster 


neat 


begin away 


Tadiela painti ale) 
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ALBINA MECHANI- 
CAL STIRRUPS are 





gaining in popularity 
by contractors across 
the nation. Workers 








like their safety fea- 
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tures and convenience 
of rigging. 








ALBINA ENGINE t & MACHINE WKS. 


2100 N. Albine Ave. 3 


Portiend. Oregen 


PETROLEUM 

EXPOSITION 
Tulsa, Okla. 
May 14-23 








Write for Complete 
Ilustroted Catalog 


Pritchard Given Contract for 
Signal Natural Gasoline Plant 


Signal Oil and Gas Company has 
awarded to J. F. Pritchard and Com- 
pany a contract for the engineering, d« 
and construction of its new natural 
gasoline plant to be built at Tioga, 
Dak. Actual construction is expected to 
start in early summer! 

The plant will he 
eventually 65 Mmef. of gas per day from 
the Beaver Lodge-Tioga fields. Until 
crude oil pipe line facilities are installed, 
however, only about one-third of this 
volume of gas will be available. Because 
of this, some equipment will not be in- 
stalled immediately. The entire project 
will cost about $15 million 


sign 


designed to treat 


Cosden Keeps Only 10 Percent 
In Proposed San Juan Refinery 


Cosden Petroleum Corporation has re 
tained only 10 percent interest in its 
proposed San Juan, Puerto Rico, re 
finery. Gulf Ojl Corporation, Pontiac 
Refining Company and J. H. Whitney 
Company, financial house, control the 
remaiming 90 percent 

Construction of the plant will start as 
soon as the group succeeds in getting 
contracts to supply the island’s power 
plant fuel oil requirements. The new 
project will be known as Caribbean 
Refining Company 

If the group does not get the power 
plant contracts, “the whole plan might 
be thrown out the window,” R. L. Tol 
lett, president of Cosden, stated 


Canadian Oil to Replace Units 
Destroyed by Fire at Montreal 


facilities will be built as soon as 
replace the Canadian Oil 
Companies, Ltd., lubricating oil and 
manufacturing plant at Montreal 
yved by fire last month 
already started 


New 
possible to 


grease 
which was destré 
Company officials have 
a survey to determine the size, type and 
layout of the new facilities. The plant 
which was destroyed was only 18 months 


old 


General Petroleum Starts Work 
On New $35 Million Refinery 


Construction of General Petroleum 
Corporation’s $35 million refinery near 
Ferndale, Wash., on Puget Sound is 
scheduled to begin right away. To have 
a capacity of 35,000 barrels a day, the 
plant is to be constructed by Bechtel 
C orm ind ts expected to be com- 
pleted in late 1954 


ration 


Sunray Oil Makes Changes in 
Gas-Gasoline Field Operations 


The field Sunray Oil 


Corporation's 


operations of! 
gas-gasoline division, for 
merly under rvision of the com 
Manufacturing, Sales and Pipe 
department, has been transferred 
Exploitation department 
(Ernie) Mills who has been 
company’s gas-gasoline 
wember 1952, will con 
these opera 
exploitation 
department which c« all field op 
erations including drilling and oil and 
gas production 


Mills joined the « 


supe 
pany’'s 
Line 
to Sunray’s 
| J 
manager of the 
division since N¢ 
tinue to be in charge ot 
to the 
mmbines 


tions, now assigned 


mpany in 1943 and 
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NOTES ON 


Ammonia 


Of vital importance to the effi- 
ciency and low maintenance cost 
of any ammonia plant is the 
design of the reactor in which 
synthesis gas is converted to the 
end product. 


Close control of temperature is 
extremely important in the reactor. 
To attain a reaction rate high 
enough to produce an economic 
yield of ammonia, temperatures 
must closely ap proac h a critical 
point Should this point he ea 
ceeded, catalyst activity deteriorates 
rapidly and construction materials 
are subject to accelerated attach. hy 


corrosion, 


In the ideal ammonia converter, 
it is essential to remove excess 
heat as rapidly as possible from 
every point where exothermic re 
action occurs. Since these points 
“move about” through changes 
in the conditions of operation and 
through aging of catalyst, the de 
sign of an economical converter 
that completely solves the prob 
lem of excess heat removal is a 
difficult engineering feat. 


The Kellogg reactor, which em 
ploys layers of catalyst with an 
effi tent means of cooling the gases 
in between closely approaches the 
ideal point-by- point tem pe ralure 
control 


In addition to a 150 ton per day 
plant now going up on the West 
Coast, Kellogg has designed sev 


eral others employing this type 
of reactor.. Three large ones were 


built virtually simultaneously 


during World War IT. Since they 


have been in operation they have 


continued to maintain the highest 
efficiency levels in the industry. 
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Lower Initial Investment, Decreased Operating 
Cost with New Urea Process 


A new. low-cost method of producing 
synthetic urea of exceptional purity 
from ammonia and carbon dioxide is 
now available in the United States 
through Kellogg. Known as the Mon 
tecatini Urea Process— after the well 
known Italian firm which developed it 

the method reflects more than 30 
vears of experience in nitrogen chem 


istry 


One of the important features of the 
Montecatini process is the reduction 
in operating cost due to the virtual 
elimination of the corrosion problems 
generally associated with urea svn 
thesis. This is accomplished not only 
through judicious materials selection 
but also through the use of relativels 
mild operating conditions in the reac 
tion zone in comparison with other 
urea processes. Furthermore, high con 
centration of ammonia also tends to 
curb corrosion 


To reduce initial investment, as well 
as operating costs the process employ s 
a partial recycle of ammonia and am 
monium carbamate in liquid form in 
order to kee p to a minimum the need 
for costly COMpressors The lowe r tem 
peratures employed eliminate the ne 
cessity for employing expensive alloy 
equipment in many parts of the plant 


While a total recycle plant that gives 
100% vields has been piloted, the 
present commerce ially operating process 


makes it possible to obtain 70 and 
80 wt. ©) conversion of NH, and CO 
respectively. Considering the fact that 
urea production is often in connection 
with the preparation of fertilizer prod 
ucts, the existence of excess ammonia 
in the tail gas provides a ready source 
of NH, for additional produc tion of the 


standard sulfate and nitrate fertilizers 


In addition to these factors affecting 
the costs of plant and operation, it is 
also of interest that the process pro 
duces resin-grade urea under all con 
ditions without the additional expense 
of a special purification step to remove 
entrained impurities. The product from 
the Montecatini process meets the fol 
lowing spec theations 


‘ 


Nitrogen His wt 
Water Content 0.5 wt. ‘ 
Free NH 0.02 wt 
Ash 0.008 wt 
Biuret O.O1 wt 
Aqueous solution 
of $9, urea clear and 


colorle ss 


This final specification is a difficult 
one to meet and is particularly im 
portant for plastics manufacture. The 
low biuret content is also of Hn por 
tance in this application 


This process employs no lead-lined 
equipment, eliminating any possibilrts 
of lead toxicity when urea is used as 
cattle feed suppleme nt 


EE REVERSE 
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More than 20 Major Chemical Processing Steps Involved in Project 


African 


diesel fuel and chem 


The South project to 
obtain gasoline 
icals from indigenous coal deposits ts 
now well underway. The huge $50 mil 
lion plant, for which Kellogg is project 
manager, comprises a multitude of dif 
ferent units. The overall program in 
cludes projects from the opening of a 
virgin coal mine to the final produc tion 
of fuels and purification of chemicals 
Progress photos shown here include just 


four of the major chemical processing 


projects included in this most complex 
chemical engineering-contracting task 
for South African Coal, Oil and Gas 
Corporation (SASOL 

Photo No. 1 shows the unit which 
will receive the gas stream from the 
coal gasification plant to produce syn 
thesis gas. This is then fed to Kellogg's 
Photo No. 2 


where the actual synthesizing step ts 


unique Synthol process 


performed. Progress on the fixed bed 


catalytic operation is shown in Photo 


RESA Branch Is Installed at Kellogg 


Dr. Donald B. Prentice, 
National Director of the 
Scientific Research Society 
of America (RESA), presents 
official charter to Joseph F 
Skelly, first pre sident of the 
new Kellogg RESA branch 
Warren L. Smith, president 
of Kellogg standing at left, 
was one of prime movers for 
formation of a RESA unit 
The Company mustered 58 
charter members at the re 
cent investment ceremony 
expects the branch's even 
tual membership to number 
in the hundreds 


No. 3. When completed, the founda 
tions shown in Photo No. 4 will support 
the oil recovery system. 

Among the chemicals which will be 
produced as dictated by market condi 
tions are ethanol, propanol, butanol, 
acetone, methyl ethyl ketone, benzol, 
toluol, phenol, ammonium sulfate, light 
and heavy creosotes and several waxes 
and tars. 


* * * 


For further information, technical data, etc., 
relating to chemical or petrochemical proc- 
essing, write 


M. W. KELLOGG 


PULLMAN 





Humble Promotes Glenn Wilson 


In Baytown Technical Service 
P I Glenn W 


i n the nical 


| mot 
service 
lexas 


w section 
will head 
technical 
ties) as- 
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1935, 

mrking at first im 
he held ot hermal 
cracking. For the 
past twe years he 
4 specialist in design and oper 
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California Research Engineer 
Receives ASLE Junior Award 


Adrian C West, 
California Research Corporation, 
named 1953 recipient of the 
Hodson Junior Award of the 
Lubricating Engi- 


research engineer 
with 
has been 
Walter D 
American Society of 
neers 
W est, 
College given 
paper “Friction and Boundary Lubrica- 
tion,” presented to the ASLE northern 
California section last year. He has been 
with Cal Research, a Standard Oil Com- 
of California subsidiary, since 1946 


a graduate of San Jose State 


was recognition for his 


pany 


Wilson to 





Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry 

Molybdenum carbony!] 

1,1,3-Trichloroacetone 

? 3,5-Trinitrotoluene 
thylvinyl ketone 
entaphenylethane 
3,3-Dichloropropene-1 
2-Cyanobutadiene-1,3 
rrinaphthylmethane 
3,4,5-Trichlorobenzaldehyde 
[hiobenzoic acid 
Isophthalaldehyde 
2,6-Dimethylheptanetriol-2,4,6 
Methy! @ benzylacrylate 
para-Hydr 
Dibromofluoromethane 
1,8-Dimethylnaphthalene 
3,5-Dinitrobenzaldehyde 
1,7-Dichloronaphthalene 


3 


FE 
P 


xvstyrene 
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Bowen Named Superintendent 
Of Sun Oil's Sarnia Refinery 
Frank W. B 


( mp 


Appomtment of ven as 


superintendent of Sun ) any 


refiner ne unael nstruction at 


is been 
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Can you afford to be without 
corrosion-resistant thermometers ? 


[ What's Happening 


| edo refinery sine 1944, the announce 


AIChE Makes Plans to Study 
Nuclear Processes Next Year 


} 


The chemical engineering aspects of 


nuclear processes will be explored in a 
veek-long international being 
1 by the American Institute f 
Chemical ker ineers for June 1954 Pres 
ent plans schedule the meeting f I 
week of June 20-25, 1954 at the Univer 
sity of Michigan. Experts from all over 


the world will be invited to 


meeting 


pianne 


r the 


participate 
the technical program 


“L. Katz, head of Michi 





Production errors caused by thermom- 
eter failures can be mighty costly. 
The corrosion-resistant, pressure-tight 
construction of Rochester dial ther- 
mometers protects you from this sort 
of expensive trouble. And it practical- 
ly doubles the life of the thermometer 
under severe operating conditions. 


An exclusive stainless 
steel welding process 
bonds the case, stem 
and nut into a single 
corrosion-resistant unit. 


mie 


RECALIBRATE ON THE JOB 
Rochester dial thermometers are built 
to stay accurate under rough treat- 
ment. But if an unusually hard blow 
knocks the pointer out of adjustment, 
you can recalibrate it quickly and 
easily by turning a single screw. 


MILLIONS of Rochester dial thermometers 
are now delivering dependable service 


Xochebler 


DIAL THERMOMETERS 
GAUGES 
AMMETERS 


Mm: 





A Gulf Publishing Company Publication 


You can order money-saving 
Rochester thermometers from one of 
our specialized instrument representa- 
tives, listed in Sweet's Catalog or the 
yellow pages of your telephone direc- 
tory. Or just mail the handy coupon 
for full details. 


Rochester Manufacturing Co., Inc. 
38 Rockwood Street, Rochester 10, WN. Y. 


Send me complete information on Rochester cor- 
rosion-resistant dial thermometers 


NAME 
TITLE 
COMPANY 
ADDRESS 


CITY 





Brand New 


TRI-ACT 
CONTROLLER 


The newest Concept in Process Control fives you: 


1. Faster recovery on load changes 


2. Start-up with no over-peaking 


3. Benefits of automatic reset without its ‘‘evils’’ 


HREE YEARS field experience proves new 
circuit principle not only sound but wanted 
more than ever. This unique force-balance con- 
troller capitalizes on faster speed of response of 
TRANSAIRE* measuring elements to give better 
control quality. 
Easy Alignment. A fine thread gives a soft, vernier 
adjustment. 
Settings “stay put”. Permanent mechanical align- 
ment. No one adjustment affects any other ad- 
justment. 
Pneumatically Stable. Practically insensitive to air 
supply variations. Gives wide range of settings 
in sensitivity (gain) and Pre-Act time (derivative) 
without upsetting stability. 
Excellent Temperature Compensation — major con- 
struction refinements. 
interchangeability of TRI-ACT and BI-ACT* Controllers. 
Identical plug-in manifolds permit 10-second 
changeover with negligible process disturbance. 
Die-cast Aluminum — light weight and corrosion 
resistant. 
Response Adjustment Dials Totally Enclosed— = pro- 


tection against tampering and corrosion. 


258 


Maintenance Simplified. Any one section of the in- 
strument can be removed for servicing without 
disturbance to the remaining sections. 

Buy one—try one on your toughest problem. There's no 
better way to prove the unprecedented performance of 
the TRI-ACT Controller. 

Call your Taylor Field Engineer, or write Taylor 
Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. 


Instruments for indicating, recording and 
controlling temperature, pressure, flow, liquid level, 


speed, density, load and humidity. 





A "7 
“Taylor Instruments 


MEAN 


ACCURACY FIRST 








IN HOME AND INDUSTRY 
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PLUGS IN to universal, 
self-sealing manifold for 
THREE RESPONSE ADJUSTMENTS, . . either panel or field 
calibrated in specific units of mounting. Simplifies both 
measurement, enclosed for ' . piping and maintenance. 
protection against tampering he Manifold accommodates 
and corrosion. . both TRI-ACT and 
4 BI-ACT Controllers. 


TWIN CYLINDER CONSTRUCTION permits quick, easy 
access to any one controller element for alignment or 
maintenance without disturbance to any other element. 











a | 
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TRANSMISSION LINE CONTROL LIN 
NJ L 





TRANSAIRE 
TEMPERATURE 
TRANSMITTER 








COLUMN 


TRANSET ~ 
RECORDER 








| FRACTIONATION tA 4 ( CONTROL LINE 
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GRAPHIC PANEL~ 
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Typical application of the 3 part Transet Control System, showing TRI- ACT Controller manifolded to panel-mounted receiver. 
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GET YOUR FREE COPY 
_ SE THIS NEW BULLETIN 


ez, 
Ay 


DEKORON 


INSTRUMENT 
TUBING 


Troubled by external 
corrosion, premature 
replacement or high 
installation costs of 
your instrument lines? 
Then send for our new 
bulletin: 


“3 WAYS TO WHIP CORROSION 
AND HIGH TUBING INSTALLA- 
TION COSTS IN YOUR PLANT.” 
It tells you all about Dekoron Instru- 
ment Tubing and Impervapak. 

No matter what your corrosion prob- 
lem, Dekoron Instrument Tubing or 
Dekoron Impervapak will provide 
the answer. Moisture can't penetrate 
it... corrosive industrial atmospheres 
can't damage it. In addition, Dekoron 
Instrument Tubing and Dekoron Im- 
pervapak will slash your tubing instal- 
lation costs drastically. 

So fill in the coupon below and get 
all the facts. See how Dekoron can 
whip your tubing corrosion problems. 


SAMUEL MOORE & COMPANY 


Dekeoron Tubing Division 
Mantua, Ohio 




















MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolds Evactors in vacuum processes 
where corrosion resistance is a major consideration. 
These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns. Croll- 
Reynolds is a pioneer in the use of new construction 
materials and our engineers are investigating corro- 
sion problems continually. 

Stainless steels, Monel metal, Beryllium copper, 
Ni-Resist, PMG metal, hard lead, special bronzes, 
Hastelloy, and Ilium are but a few of the special 
metals which find their way into cur equipment. 
Carbon is used extensively as a lining material, and 
many plastics including Teflon and other synthetic 
materials are used for making complete Evactors. 

Consult our engineers for high vacuum equip- 
ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


‘aN 
wae 


Please rush my free copy of your new Bulletin 
L-6506 "3 WAYS TO WHIP CORROSION AND HIGH 
TUBING INSTALLATION COSTS...” 


REYNOLDS 


CROLL-REYNOLDS CO., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, New York 38, N. Y. 
CHILL VACTORS + STEAM JET EVACTORS +* CONDENSING EQUIPMENT 
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What's Happening 


° 
gan’s Chemical Engineering Department, 
who was also recently appointed head CS] Q ne for 
of the Nuclear Energy Committee of 
AIChE. The program is to begin with 
a day-long conference on the educational 
problems associated with training engi- DUR ABILIT ¥ 
neers in the nuclear field. A two-day 
program is planned on the design of 
nuclear power reactors; a full technical . Pi? 
discussion ts scheduled in fuel resources, 
fuel preparation, chemical processing of Qs well as ex| | Ty 
spent fuel, disposal of radioactive prod- 
ucts, use of isotopes, safety and instru- 
mentation and control; and a conference 
will be held on the social impact of the 
atomic age 
Dr. R. R. White, professor of chem- 
ical engineering at the University of 
Michigan, will be general chairman 


API Gets Louis Stork as Head 
Of New Abstracting Section 


Louis C. Stork has joined the staff 
of the American Petroleum Institute as 
rvisor of the new Abstracting Sec- 
1 now being organized. Since 1942 he 
as been associated with The Texas 
mpany, resigning to accept the API 
osition 
For the past seven vears, Stork has 
been supervisor of the Beacon, N. Y., 
laboratories of The Texas Ce mpany He 
is regarded by librarians and chemists 
an able librarian and literature or 


DURABILITY is designed into the Badger 


University of Oklahoma Lists Directed-Flexing, Self-Equalizing Joints: 
Seven Available Fellowships . 


ile 1 each corrugation is designed with the proper depth for its 


Seven fellowships are vy availal 


in the school of chemical engineering at diameter; each diameter is gauged to its proper traverse 

the University of Oklahoma. They are 

American Gas Association, Black, Siv . 9 . 

alls & Bryson, Inc., Gulf Oil Corpora 2 each corrugation—and it’s the Badger all curve corrugation— 

tion, Magnolia Petroleum Company, is shaped to flex by Directed Flexing using matching shaped 

Maloney-Crawford Tank and Manufac 

uring mp . The Texas Company 
hemical ( The corrugation wraps and unwraps itself, using the rings as 

ils about the 1] 


equalizing rings to guide and control the flexing movement. 


\ by writine the bearing surface, distributing the flexing stresses evenly 


( ia e School « over all areas of each of the all-curve corrugations. 
ne nhiversi 
Okla each corrugation is progressively controlled and limited to its 
proper flexing traverse 
McKay Moves to Curb Work at 
Bureau's Demonstration Plant the corrugations are formed from a single metal tube of suitable 


with th length by a special forming process which minimizes forming 
Me Kay. the . 
Department's Bureau of Mines 


laree scale den 


1 | 
. s goes Alor 


terior Secretary 


stresses in the metal 
d to halt 
rk on coal hydrogenativ every joint is scientifically heat-treated at each of several key 
esis processes tor 
production 
has asked the ouse Appt 
ommittee te ash from the The many thousands of Badger Directed-Flexing, Self- 
get the $2 million orginally Equalizing Expansion Joints in service now for many 
inder the Truman budge t) 101 years are in themselves testimonials as to their dura- eee 
lrogenation and Symons oor bility. They will serve you equally well. With a wide i 
ont a Bh eg acset i range of sizes in either flanged or welding end design, 
with a choice of several metals, with facilities for de- 
signing special joints, why not let our expansion joint 


t} 


steps in its manufacture 


million for fiscal 1954 
cutback in demonstration work ‘ I 
ws t unexpected in view of earlier specialists take care of your requirements? 
ndications that McKay would place 
nsiderable weight on a report from 
cOsistie Qc" BADGER MANUFACTURING COMPANY 
nding that expenditures be restricted 


ilot plants Original and Sole Manufacturer of Badger Expansion Joints 


Iso been reported that the Bu- 230 BENT STREET @ CAMBRIDGE e MASS. 


t 
I 
a 
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Typical pipes 
and fittings of 
nonplasticized 
polyvinyl chlo- 
ridesfabricated 
to specifications 
by Van Dorn. 








INDUSTRIAL PLASTICS OFFER YOU — 
V High Resistance to Acids & Alkalies 


V Tensile Strength of Aluminum, 
with one-half its weight 


V Readily Formed, Machined, 
Drawn Molded or Welded 


AVAILABLE FORMS 


SHEETS . . . .V" through 1” 

"through 4° diameter (10 ft. lengths) 
ROUND BARS. '4" through 2° diameter (10 ft. lengths) 
WELDING ROD. %" and 4" diameter 


TYPICAL APPLICATIONS 


Van Dorn fabricates its rigid nonplasticized 
polyvinyl chlorides into such products as: 
Ducts, Hoods, Chemical Tanks, Tank Liners, 


Plating Racks, Fume Stacks and Piping. 


WRITE FOR ILLUSTRATED BULLETIN 
AND SPECIFICATIONS 


INDUSTRIAL PLASTICS DIVISION 


THE VAN DORN IRON WORKS CO. 


2685 East 79th Street . Cleveland 4, Ohio 





"We gain 3 days production 
cleaning towers on-line” 


THAT'S THE REPORT from a Texas plant superin- 
tendent. His 45 foot absorber tower produces 
120,000 gals a day. Cleaning it used to take 4 
days, with a production loss of $26,800. 


Not any more, Now he just pumps a powerful 
Oakite detergent solution through the tower and 
circulates for about 20 hours. He not only gets 
3 days more production—he saves $695 on 
cleaning costs, and gets these other advan- 
tages besides: 


* Ne cutting-in, no dismantling of 
equipment 


Thorough cleaning, even in hard-to- 
get-ct spots for optimum metal 
inspection 


A minimum of abrading— critical 
dimensions remain unchanged 


Maintenance crew released for other 
work while solution circulates 


TRY IT YOURSELF. Ask your local Oakite Tech- 
nical Service Representative. Or write Oakite’ 
Products, Inc., 44C Rector St., New York 6, N. Y. 


qauite® INDUSTRIAg Ctay, 
o* 


OAKITE 


“4709, ai 
ts - mernoos* * 


chnical Service Representatives Located in 
rincipal Cities of United States and Canada 


Booths 22-23 
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What's Happening 


reau of Mines has received preliminary 
offers from oil and chemical operators 
to take over the Missouri plant, although 
not necessarily to continue the same 
type of synthetics work 

In halting demonstration plant opera- 
tions, the government has three alterna- 
tives: declare it surplus and sell it t 
private industry, lease it out to private 
operators or put it in mothballs for fu- 
ture reactivation 


Justice Department Switches 
To “Cartel” Civil Complaint 


The Justice Department will file a 
“civil complaint against major American 
and other oil companies for violations of 
the anti-trust laws through an interna 
tional cartel,” Attorney General Brown 
ell has said. This, he stated, would be 
done prior to April 28—date on which 
subpoenas are returnable in the pending 
criminal grand jury proceedings 

In this suit to be filed in Washington, 
he said, DJ will seek production of the 
same documents in civil action as those 
called for on April 28 in grand jury 
proceedings. Companies will be asked, 
but will not be required to produce those 
papers, he said 

4 DJ representative will appear be- 
fore Federal District Judge James R 
Kirkland April 28 “in connection with” 
grand jury proceedings, he continued 
He stressed that Kirkland has sole 
authority over the grand jury and its 
disposition. While DJ would not divulge 
what it will state to Kirkland, it was 
considered reasonable that it would re- 
quest dismissal of the jury. When post 
poning proceedings last January, Kirk 
land indicated that he favored a civil 
suit approach and would probably accede 
to such recommendations 

Another DJ official has said that the 
department has been holding discussions 
with company representatives but de- 
clined to reveal the exact topics or com- 
pany attitudes. One company attorney, 
however, said the change came as a sur- 
prise. He declared that at no time was 
the question of consent decree in civil 
suit mentioned. He said that his com- 
pany had not been asked to agree to 
civil order in lieu of criminal proceedings 

“To guard against a public disclosure 
of documents which might have an ad 
verse effect upon the national security,’ 
a screening committee will scrutinize all 
documents, DJ said. Documents sought 
are those “in the United States relating 
principally to their operations abroad 
and the impact of those activities upon 
the foreign commerce of the United 
States.’ 

“If necessary,” DJ said, “subsequent 
application will be made to the court for 
production of documents located abroad.” 

Of the Justice Department statement, 
George V. Holton, chairman of ‘_ > 
Vacuum Oil Company, Inc., said, “We 
have said several times that we saw no 
basis for the criminal proceedings against 
Socony-Vacuum, and we feel just as 
strongly that there is no basis for civil 
proceedings. Our only information about 
a proposed civil proceeding has been 
through the press. Under the circum- 
stances, we think it inappropriate to 
comment further.” 








DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM “4691 


Type R2R Process Pump 


—— 


ings 


Type “R2R ‘Process Pump 


DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R. Heavy 
pumps can be disassembled without dis duty process pumps are available in 
connecting the suction and discharge pip eighteen different sizes, enabling our engi- 
ing. By first removing the spacer from the neers to furnish units specially designed 
spacer type coupling, and unbolting the and constructed for the particular work 
casing from the cradle the entire cradle to be performed 

and complete rotating element can be re Capacities: 50 to 2000 Gallons per minute 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 
discharge piping. 4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 
CENTRIFUGAL and RECIPROCATING PUMPS 


Horizontal, Single Style, Double 
Acting, Piston Type, Close Clear 
ance Pump. Designed to handle 


040m volatile liquids 


Close Coupled Centrifugal Pump 


3833 


4043 AA Horizontal, Duplex, Double Acting, 
: ; Side Pot, Piston Type, Oil Bath 
Pedestal Mounted Centrifugal Power Pump 

Pump 


3556 
\4728 


Double Pedestal Bearing Centrif- Durable Duplex Packed Piston Pat 
ugal Pump tern Steam Pump, Side Pot Type 


ESTABLISHED {869 


DEAN BROTHERS PUMPS /NC. 
INDIANAPOLIS /WO. 


J27 W TENTH Sr 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 


Representatives in Principal Cities 
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GET THIS VALVE! 


Accurate 
pressure 
regulation! 


TYPE “C”’ 
STRONG 


FOR HEATING 
OR PROCESS JOBS: 


_with intermittent of 
fluctuating demand; 
.. requiring accurate 

control; 
_ where dependability 
is essential. 








For positive control, use this STRONG 
single-seated, pilot-controlled valve! 


Simple design, extra-heavy construction make 
STRONG’s Type “C” 
free regulation. Semi-steel for pressures to 250 psi, 
450° F.; cast steel to 600 psi, 750° F. With Anum-Metl} 
seat and disc, this valve automatically adjusts itself 
to control the flow of steam, air or gas required to 
maintain reduced pressure. 

Write us about your pressure reducing problem or 


regulating valve give trouble- 


request our complete steam specialties Catalog 68-X. 





@ Look to this symbol for an 
efficient, economical solution 


SCHAPANSKY AND KING 


CONTRACTORS 


Specialists in the air 
placement of refractory 
materials and Gunite for 
the oil and chemical in- 
dustries. Write today for 
full details, 








PROTECT WORKERS AGAINST 





TYPE “O” Direct operated. 
Semi-steel con- 
struction swit- 
able for initial 
pressures to 225 
psi, 400° F. For 
steam, air, wa- 
ter or gas. 


Features internal 
strainer, Anum- 
Metit seat and 
disc. Direct op- 
erated, of extra 
heavy semi-steel, 
this valve is suit- 
able for pres- 
sures to 225 psi, 
400° F. 


TYPE “K“ 


*Trade Mark Reg. U. S. Pat. Of. 


STRONG, CARLISLE & HAMMOND COMPANY 
@ “= 1392 WEST 3rd Street 
ay Cleveland 13, Ohio 


Sa 


err 


No. 070 Small Trap 


“SY” Strainer 


T Anum Men 
tog trode Mere 


800 Series Stee! Trap 


SONS 


HARMFUL CONCENTRATIONS 


- +. with the 


NEW 


M, S.A. 


OF AROMATIC 
HYDROCARBONS— 
BENZENE, 
TOLUENE, 
XYLENE 


AROMATIC HYDROCARBON DETECTOR 


Workers are better protected 
against harmful concentra- 
tions of aromatics when this 
accurate, Compact instrument 
is on the job. Concentrations 
are easily and quickly deter- 
mined on the cylindrical scale 
which is separately graded for 
benzene, toluene and xylene. 
The length of stain, which 
increases with increasing con- 


7 
SAFETY EQUIPMENT HEADQUARTERS 


centrations permits testing 
crews to improve ventilation 
or alert workers when “safe 
limits” are exceeded. 

The instrument is fast and 
simple in operation, and re- 
quires no special training to 
use. For complete details, 
write now for Bulletin No. 
DD.-1. 


MINE SAFETY APPLIANCES CO. 
Braddock, Thomas & Meade Sts. 
Pittsburgh 8, Pa. 


At Your Service: 76 Branch Offices 
in the United States 
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INSURANCE Rate Cut 
Believed Not Unlikely 


* CONTINUED FROM PAGE 221 


minimum opposition in the Senate by 
reason of a compromise effected in the 
House Committee which answered a 
major criticism of many Senators. 

rhis compromise maintains the right 
of appeal to the courts in compensa- 
tion cases. The bill as reported out of 
committee provided that the Industrial 
Accident Board would be abolished 
and its three-man membership trans- 
ferred to a Workmen’s Compensation 
Board. Assisting the new board would 
be traveling commissioners empowered 
to hold preliminary hearings in the 
locale of accident cases. In the event 
no agreement could be reached, the 
case would go before the board as a 
whole and thence on appeal to the 
district and appellate courts. 

\ major victory for employers fav- 
oring the bill was retention in the 
committee of a sharp limitation on 
attorneys fees. Now allowed 3314 per- 
cent of court awards plus 10 and 15 
percent of accident board grants. at- 
torneys would be limited to $2000 by 
the new law. 


Other major points in the bill are | 


(1) removal of employers’ liability 
for employes’ accidents in company 
vehicles when the employes are en- 
gaged in personal pursuits; (2) pro- 
vision for self-insurance by a com- 
pany; (3) an increase in maximum 
weekly benefits from $25 to $30 and 
an increase in the minimum from $9 
to $12. 

Meanwhile, The American Petro- 
leum Institute announced that the in- 


dustry’s safety record in 1952 was the 


best in its history. The frequency rate | 


of injuries for the industry as a whole | 


declined to 9.67 per 1 million man- 
hours worked, marking the first time 


this index has dropped below 10. The | 


previous all-time low for the frequency 
rate was in 1950, when the index was 
10.08 per 1 million man-hours worked. 

The severity rate, which is the num- 
ber of shift-days lost per injury, 


dropped to 1.04 per 1000 man-hours 


worked in 1952. 

The ratio of days lost to injuries in 
1952, including fatalities, was an aver- 
age of 107 days per injury. The 1951 
average was 123 days per injury. Ex- 
cluding fatalities, this average was 40 
days per injury in 1952, compared 
with 39 days per injury in 1951. 

The survey for 1952 was based on 
the collective experience of almost 300 
oil companies and their subsidiaries, 
employing 516,180 persons and _ in- 
volving a total exposure of more than 
1 billion man-hours. 





That’s high quality metal! 

Metal destined for a high alloy 
casting which has to meet 

some pretty rigid specifications! 


The story we want to tell here is about our Testing Facilities. We have 
right in our foundry every conceivable testing facility needed when 
checking static or centrifugal high alloy castings for industry. Where 
required, we make complete chemical, metallurgical, and mechani- 
cal checks and tests. And have both a 400,000 volt X-ray unit and 
gamma-ray unit, for checking the final casting for hidden flaws. 


As we see it, the only way to assure customers of high quality cast- 
ings is to have and use all necessary facilities for testing and check- 
ing the heat, pour and finished casting. 


May, 1953—A Gulf Publishing Company Publication 








| 





RIGHT 

THE 
FIRST 
TIME. 


——— T.C.C. unit in the world was erected oy 


The Lummus Compony for the Magnolia Petroleum 
Company, Beaumont, Texas 

The John Dollinger, Jr. Corporation of Beaumont, Texas 
is proud to have furnished 350 tons of structural steel 
framing for this outstanding engineering feot. 


FOR OVER SO YEARS, LEADERS IN THE PETRO-CHEMICAL 
INDUSTRY HAVE LOOKED TO 


JOHN DOLLINGER, JR., INC. 


FOR QUALITY STEEL FABRICATION AND DEPENDABLE 


oz 


DELIVERY. 


For inquiries regarding tobricoted 
write to 


John Dollinger, Jr, Inc., 
Beaumont, Texas. 


HOW YOU CAN MAKE 
PUMP REPAIRS EASIER <= 


Worn seats and valve discs, 
broken springs and stems are 
eliminated with Sims Pump 
Valves. Sims valves cure fre- 
quent pump repair headaches 
with exclusive design features. 
They re guaranteed to give you 
better pump performance 


You get longer service from 
seats and discs because of 
rotating disc that changes to 
@ new seating-suriace every 
time it opens. Valves can't 
hammer up and down 


Inclined rib seat and shock- 
absorber stem heads combine 
to permit increased speed 
without valve-knock. Capac- 
ity can be increased 40% and 
more 

Low resistance through seat 
reduces turbulence — gives 
ag against vapor 

inding 

Long guide gives even lift — 
reduces wear. Spring is pro- 
tected against jamming 


Write for sew o 

ing how Sims valves t your 
pump and give better pump 
performance. 


SIMS 


aer VALVE CO., INC. 


1314 PARK AVE.. HOBOKEN, N. J. * M & M BLDG 


266 


N, TEXAS 


The New 
“TRI-ALLOY ” 
VALVE DISC 


can reduce your 
bee disc breakage! 


s harder — tougher 


than any stock disc we've previ- 
ously offered. Tri-Alloy is preci- 
sion machined from an entirely 
new 4-6% chrome alloy—a disc 
that definitely gives longer hours, 
less breakage, lower cost! 


WRITE FOR FULL DETAILS! 


WE MANUFACTURE: Valve Discs—Bakelite, 
alloy steels, stainless. Valve Springs—stain- 
less, oil-tempered wire. Valve Strips—spring 
steel, stainless. 

WE DISTRIBUTE: Hastings Acro and B-G low-fire- 
hazard type Spark Plugs. 


“Your Replacements Specialists” 


MANUFACTURING & ENGINEERING CO., INC 
2041 E. 46th St INDIANAPOLIS 5, IND 


Pipe Stanchion COSTS . 


“CUT TO THE BONE!” 


PRE-CAST CONCRETE PIPE STANCHIONS—A NEW, PRACTICAL 
IDEA IN REFINERY CONSTRUCTION! 


® NO MAINTENANCE... ever! 
® Low initial cost! © Insurance rates reduced! 
® Adaptable to a variety of requirements! 
e Designed for future expansion! 
One + ibility ed, manufactured and erected by the 
experienced RACKLE organization. Write for descriptive literature. 


The George Rackle & Sons Company 


Monufocturers of structural concrete products since 1870 
P. ©. Box 15008, Houston 20, Texas, Phone ORchard-1736 
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WHO'S MEETING 


API 
Refiners’ 
tion was 


concern with 
reflected in the papers pre- 
sented at the 18th mid-year meeting ot 
the American Petroleum Institute’s Di 
vision of Refining, New York, May 11 
14. In the analytic research, 
( I Headington, The Atlantic Re 
fining Company, presented the work ot 
the subcommittee on refinery effluent 
analytic methods, explaining the 
finding as little 
billion parts 


water pollu 


session on 


water 
methods 
as a lew 


ot water 


Newest Method for Refinery Effluent 


A new method for determining how 
oily material is suspended or dis 
solved in refinery waste waters was de 
scribed by W. S. Levine, G. S. Mapes, 
and M. J. Roddy, Socony-Vacuum Labo 
ratories. By the method, characterized 
as both rapid and accurate, the oil in 
a sample of water is extracted with car 
tetrachloride and the extract is 
transferred to a pycnometer to be 
From the difference in weight 
between the solution of oil in the car 
bon tetrachloride and the equa! volum« 
of pure solvent, the oil content of the 
water sample can be calculated 


devised tor 
parts of oil in a 


much 


bon 


we ighed 


Also Use Mass Spec 


For determining volatile contaminants 
in water, F. W. Melpolder, C. W. War 
held, and ( I Headington, Atlantic Re 


UNIFORM, CLEAN, 
ACCURATELY THREADED, 
STRICT ADHERENCE 10 

SPECIFICATIONS 


VICTOR alloy Studs and Bolts have met the exacting 
standards of the oil industry for more than 30 years. 
Victor is accustomed to meeting your requirements 
of quality, price and delivery. Try VICTOR 
next time you need any fastening. 3 


Write for the new, easy to use | 
VICTOR catalog. i 


VICTOR PRODUCTS CORP. 


2635 W BELMONT AVE + CHICAGO 18 
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fining, presented a method for identify 
ing as little as one part of 
kerosine, or furnace oil in a billion parts 
of water. Furthermore, the method can 
tell whether oil is a petroleum product 
x from some other industry 


vas« line ’ 


Oxygen at Low Concentrations 

As the result of the 
forts of several petroleum laboratories, 
xveen can now be accurately and pre 
analyzed in concentrations down 
to as low as Ipp parts per million, ex 
plained W. H. Jones, Esso Laboratories 

Although reasonably accurate meth 
ods have been available for determining 
oxygen in concentrations of 1 percent 
or higher, heretofore the analysis in the 
low and very low has not been 
possible with any accuracy 


cooperative et 


cisely 


range 
de gwree ot 


Pumpability of Fuel Oils 

Che shortcomings of pour point as a 
measure of pumpability were pointed 
ut by F. Gill and R. J. Russell, Anglo 
Iranian Oil Company; and the yield 
value of the oil was advocated as a more 
significant property which, together with 
rate of shear-stress data, can be related 
to the characteristics of an installation 
to predict the joint oil-installation be 
havior 

The authors indicated from their ex 
perience some consequential problems of 
pumpability and anomalous viscosity, to 
gether with practical means of 
dealing with full 


some 


them on scale 


Eliminates Stopcock Contaminants 
In LETD ntaminating 
peock grease can be avoided by use 
metal valves for stopcocks. Hydro 
ons tend to dissolve in the stop 
grease in the distillation 
then contam! 
in a later sample. To use the metal 
method tor cot 


analyses, c¢ 


system 
may re appt al a5 a 
nant 
valves, a convenient 
metal to glass was accomplished 
by using tetrafluoro ethylene packing 
Other pertinent uses for these 
discussed by R. A. Brown 


Skahan, Atlantic Refining 


necting 


glands 
glands were 


and D J 


Check on Additive Concentration 
Attacking the problem of 
ditive control in lubricating oils, 
Dav and R \ Van Nostrand, Sin 
Rese arcl 
1 whicl 


clair | aborat dese ribed a 
methe makes se of the X-ray 


spectr yvrapl tor the termination of 


ries 


me additives u 
oils at concentrations of 0.01 to 1.0 per 
Analysis for any one 
completed in five t 
ten minutes with accuracies comparable 
to the best methods. ¢ 


tional chemical methods, 


barium, calcium, and 


cent of these metal 
compounds can be 
chemical onven 
which are time 
consuming and tedious, often delay the 
manufacturing process, since each batch, 
analyzed 


of these oils must be carefully 


assure proper additive concentration 

In X ray 
bombarded with X-rays, causing the ele 
emit their 
Che radiation 
through a 


separate d into its 


spectrography a sample is 


ments to characteristic 


X-rays 


passes 


own 


from the sample 


crystal, where it is 


various wavelength 


iponents. The intensity of these vari 


mponents is measured with a 


Geiger tube, thus giving a measure of 
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the concentration of these elements in 
the sample 

The specific additive, 4-methyl-2,6-di- 
tert-butyphenol, has been analyzed in 
lube oils by an infrared absorption tech- 
by Beacon Research Laboratories 

Texas Company as described by 
FE. Poti. Initially, the chief obstacle was 
that the base oil in the lubricant also 
had a definite effect on the intensity of 
infrared radiation. However, it was 
found that the additive could be re 
moved by volatilization at about 280 F 
The infrared radiation of the base oil 
then determined, and this effect 
subtracted from that due to the base 
oil plus additive 


nique 
of The 


Was 


Trace Elements in Fuel Oils 


A new spectrographic method of de 
termining minute concentrations of 
metallic elements in residual fuel oils 
has been developed by C. W. Key and 
G. D. Hoggan, Richfield Oil Corpora 
tion. It quickly and accurately deter 
sodium, vanadium, nickel, and 
calcium in concentrations as low as a 
few parts per million or less, A graphite 
disc rotating through the 
sample to be analyzed, introduces a 
film of oil into a high-voltage electrical 
discharge in the spectrograph. The light 
rays trom the excited atoms are dis 
dark strip 
film 
present in the 


mines 


electrode . 


line Ss on a 


The 


fuel oil, and their 


persed to form 


of 35-millimeter metallic ele 
ments 
determined from 


concentrations, can be 
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tor Safe — Certain — Economical Removal 
and prevention of Boiler Scale, wholly 
regardless of water or operating con- 
ditions. 


Pure Colloidal Concentrate 
USE OUNCES ONLY 
ONCE A WEEK 


All active ingredients; a can you can 
hold in your hand safeguards 1 250-hp 
rated boiler for 1 month 


Guaranteed Harmless to Personnel and 
Equipment. See us at 
Booth 53 
International Petroleum Exposition 
Tulsa, Okla. 


American Sano Banum Co 


9 Rockefeller Plaza 
New York 20.N.Y. 
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Segregated Graphite in Steel 


Segregation of graphite appears to be 
related to localization of plastic 
stated J. J. Kanter, Crane Company 
Engineering Laboratories. Graphitiza 
tion only leads to loss of ductility when 
the factors determining 
Inspection for graphitization de 


strain, 


segregation are 


active 


SAN PABLO AVE 


terioration must evaluate ductility loss 
rather than the mere presence of graph- 
ite; randomly distributed graphite is 
not necessarily hazardous. Susceptibility 
to graphitization is related to steel- 
making and the alumi- 
num for deoxidation is more vitally in- 
volved. When the hazards of graphite 
segregation must be avoided at all cost, 
chromium-molybdenum are used 


practice, use ot! 


steels 
Atmospheric Corrosion versus 
Paint Protection 


Harvey, Ethyl ¢ 
onomic 


«. ¢ 
sidered the ec 
refinery 
that 
appraisals 
techniques on a 


orporation, con- 
justification tor 
equipment. He con- 
are needed first are 
ot painting costs and 
plant scale 


painting 
lude d 

realistic 
painting 


what 


~ 


and the 
PETROLEUM 
INDUSTRY... 


. is the title of @ new Tracerlab pamphlet 

“that surveys most of the known applica-. 
13- tioms of radioactivity in the oil industry. 

~ The booklet has been prepared in the 
B pélief that such a brief but detailed 
\— stirvey will prove a stimulus to present 
f users to develop new applications, and 
2 -present a challenge to those firms not 
* now utilizing the unique properties of 


. a4 tadicisotopes. A valuable, three page 


“Bibliography is included. 
he, Just a word about Tracerlab. Since 
» 4s founding in 1946, Tracerlab has 
developed jnto the largest integrated 
company in the nuclear field. We pro- 
Soduce the most complete line of instru- 
» ments and accessories; prepare the 
fe est number of “tagged” radiochem- 
© icals; and provide the most compre- 
ive consulting service available in 

Pitas our field of specialty. 

» Write on your business letterhead — 
we'll be glad to send a copy of RADIO- 
ACTIVITY . . . and the PETROLEUM 


INDUSTRY. 
, 


\ 
eo 


BERKELEY 


IN THE FUTURE 


MAY 

1953 

11-14 American Petroleum Institute 
Division of Refining, 18th Mid- 
year Meeting), Hotel Commodore, 


ew York. 

11-15 National Fire Protection Association 
Annual Meeting), Edgewater 
Beach Hotel, Chicago. 

14-23 International Petroleum Exposition, 

(30th Anniversary), Tulsa. 
27-29 | Short Course in Gas Techno! 
| (Eight Annual), Texas College of 
| Arts and Industries, Kingsville, 
Texas. 

28-29 | Western Petroleum Refiners Associa- 
tion (Regional Meeting), Broad- 
view Hotel, Wichita, Kans. 

JUNE 

2- 3 | American Petroleum Institute 
(Division of Production, Pacific 
Coast District Spring Meeting), 
Hotel Statler, Los Angeles. 

Society of Automotive Engineers, 
(Summer Meeting), The Ambas- 
sador and Ritz-Carlton, 

Atlantic City. 

American Institute of Electrical 
Engineers (Summer General 
Meeting), Chalfonte-Haddon Hall, 
Atlantic City. 

| Western Petroleum Refiners Associa- 
tion (Regional Meeting), Conrad 
| Hilton Hotel, Chtenge. 

Petroleum Equipment Suppliers 
Association (Annual Meeting), 
Broadmoor Hotel, Colorado 
Springs, Colo. 

American Society for Testing 
Materials (Annual Meeting), 
Chalfonte-Haddon Hall, 
Atlantic)City. 


| Silver Bay Conference on Human Re- 
lations in Industry, Silver Bay, 
New York. 


American Chemical Society (124th 
National Meeting), Conrad Hilton 
Hotel, Chicago. 

American Institute of Chemical 
Engineers, Fairmont and Mark 
Hopkins Hotels, San Francisco. 

National Petroleum Association (5ist 
Annual Meeting), The Traymore, 
Atlantic City. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Henning 
Hotel, Casper, Wyo. 


Western Petroleum Refiners Associa- 
tion (Regional Meeting), Garrett 
Hotel, El Dorado, Ark. 

Natural Gasoline Association of 
America (Regional Meeting). 
Blackstone Hotel, Tyler, Texas. 


American Petroleum Institute (33rd 
Annual Meeting), Conrad Hilton 
Hotel and Palmer House, Chicago. 

Natural Gasoline Association of 
America (Regional Meeting), 
Herring Hotel, Amarillo, Texas. 


The dual objectives of protecting equip- 
ment and making refineries more at- 
tractive can only be accomplished by 
straightforward analyses. He pointed 
out also that atmospheric-corrosion data 
obtained on site at the refinery may 
provide very valuable information on 
paint requirements. The value of the 
decorative function of coatings for bet- 
terment of the oil industry should be 
recognized 


Inhibitor for Refinery Corrosion 


\ specific organic corrosion inhibitor 
was described by C. C. Hulbert and J. 
\. Rippetoe, The Pure Oil Company, 
which proved effective over a two-year 
period in reducing corrosion in the tower 
tops and overhead systems of two pri- 
mary crude-fractionating units to the ex- 
tent of 20 to 60 percent in terms of 
equipment life’ Marked improvement in 
cleanliness and consequent reduction in 
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cleaning f tower trays and con- 
denser an oler bundles were also 
achieved 

Cost of the inhibiting chemical was 
1.3 mills per barrel of crude processed 


Continuous chemical injection into the | 


yverhead vapor line from the tower and 
ammonia injection to maintain gasoline 
accumulator-water pH in the 7.5- to 
8.0-range were required for optimum re- 
sults. The saving in ammonia cost was 
0.3 mills per barrel of crude. The exact 
formulation of the inhibitor was not 


lisclose d 


NGAA 


Special forums at the 32nd Annual 
Convention of the Natural Gasoline As 
sociation of America, Houston, April 
29-30, included two papers on gas anal- 
ysis utilizing a charcoal bed. Clare 
Gard, Union Oil Company, presented 
an extension of the test procedure for 
close approximation of the iso-butane 
and heavier content of natural gases 
This procedure, developed several years 
azo, was called the air fractioned test 
since air was passed through saturated 
charcoal under closely controlled con- 
ditions to fractionate the propane and 
lighter components from the saturated 
charcoal. A further modification to the 
test has recently been developed to re- 
flect the propane and heavier content of 
gases. This procedure is based on a 
weight determination of a plastic tube 
containing charcoal, which is inserted in 
the gas line. The maximum observed 
error between the weight test and fra 
tional analysis for the propane an 
heavier yield was from —6.2 percent to 
+-7.2 percent 


Heavy Ends in Residue Gas 

C. J. Newton, Magnolia Petroleum 
Company, described an infrared-charcoal 
adsorption method for determining the 
eavy ends in a residue gas of the order 
£ 0.01 mol percent. The method ad 
sorbs the hydrocarbons from a meas 
ired volume of gas on a charcoal bed 
Ihe hydrocarbons are desorbed with a 
solvent such as carbon tetrachloride, 
hich has a negligible light absorption 
in the infrared and a boiling point below 
that tf the lowest constituent to be 
measured. The hydrocarbons in the sol- 
vent with boiling points below that of 
re solvent are removed by fractional 
distillation. The concentration of hydro 
carbons left in the solvent is determined 
by measuring the light absorption at 
3.38 microns and reading the concentra 


m a calibration curve 


NPA 


Keynoting the 50th semi-annual meet 
ng of National Petroleum Association, 
Cleveland, April 15-17, P. C. Spencer, 
Sinclair Oil Corporation, posed the ques 

f vy the petroleum industry can 
create the colossal excess 

any emergency, 

the peacetime industry 

1 his threat of 

side of 


nent, industry 


pty 


ind restate 


WHITLOCK 
STANDARD 
EXCHANGERS 


Straight tube, fixed tube sheet design— 
Types V and V-1 — for easy mechanical 
cleaning. 


~ 


i 


Type SO with outside packed Double pipe heat exchangers 
head -- no concealed, bolted and = _for counter-temperature tube side pressures. 
gesketed joints. flow conditions and low flow 

rates. 


save witH ‘STANDARDS’ 


It pays to consider Whitlock Standard Exchangers FIRST. You can 
make important savings with standard designs: 


You save time — ‘‘prints for approval’’ are immediately available for your 
Engineering Department to use in planning piping and other /ayouts. 


You save engineering costs — yet you obtain individual engineering atten- 
tion to assure that the standard design selected is best fitted to your 
particular needs. 


You save delivery time — units are manufactured from stocked materials 
and subassemblies. Many completed units are also maintained in stock. 


You save on downtime — duplicate parts are readily available to answer 
emergency requirements and to reduce downtime. 


You save on first cost — quantity-produced subassemblies and quantity- 
purchased materials reflect sizeable cost savings: our published price list 
is tempered by actual production experience. Consult this list and see how 
Whitlock Standard Exchangers can save you money. 


Whitlock is ready to help you — send for new bulletin describing the 
complete line of Whitlock Standard Exchangers and outlining dimen- 
sions, capacities, and types of services. The Whitlock Manufacturing 
Co., 75 South St., Hartford 10, Connecticut. 
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Overall view of the Hardinge Rectangular Clarifier installation at Shell Oil Company's Houston 
refinery. The Hardinge traveling mechanism is 41’ 6” across and spans two settling sections of the 
0) long oil-water separating tank 

The Hardinge Rectangular Clarifier (shown above ) is in service in one of the gravity 
type oil-water separators treating waste water at Shell Oil Company's Houston Re- 
finery. The traveling carriage with attached duplex sediment scrapers is mounted on 
rails supported by the concrete walls of the separator and extending the length of the 
settling sections. A flexible electrical cable supported on pulleys supplies current to a 
one horse power motor which operates the carriage and asse mblhies. This clarifie r, 
designed for continuous operation, is controlled automatically, requiring the atten- 
tion of the operator only in starting and stopping as may be desired 


HARDING E 


COMPANY, INCORPORATED 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 


NEW YORK 17 @ SAN FRANCISCO II @ CHICAGO 6 @ HIBBING, MINN. @ TORONTO | 
122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. 
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modern-day realities for both govern- 
ment and business. Second, our foreign 
policy must be revised with respect to 
the oil activities of its nationals in for- 
eign lands, particularly in the Western 
Hemisphere where the economic and 
military security of our neighbors is so 


closely tied to our own 


Shifts in Petroleum Transportation 

John Boice, PAD, brought petroleum 
transportation statistics up-to date, 
showing that pipe lines over the years 
have proved to be the mode of trans- 
portation best adapted to the movement 
of crude from wells to refineries. Of 
the crude oil moved to refineries in 
1951, pipe lines delivered 74 percent, 
water carriers 24'%4 percent, and tank 
cars combined only 1% percent 

Volumetric movement of refined prod 
ucts during 1951, on the other hand, 
scaled this way: water carriers, 43.5 
percent; trucks, 32.8 percent; pipe lines, 
13.7 percent, and tank cars, 10 percent 
rhis relationship, however, may be ex 
pected to change in the future if ex 
pansion of products pipe lines continues 
at the postwar rat 


WPRA Group Schedules Tour of 
Modernized Vickers Refinery 


The Western Petroleum Refiners 
Association will sponsor a Regional 
lechnical-Industrial Relations meeting 
in Wichita, Kan., May 28-29. Highlight 
of the program will be an afternoon in 
spection tour of the modernized Vickers 
Petroleum Company refinery at Potwin, 
Kan. Guests will have an opportunity 
to see the new Thermofor Catalytic 
Cracking Packaged Unit (Prerroteum 
Rerinerk, March, 1953) which was re 
cently put on stream 

\ paper describing the constructior 
and operating experience to date will 
be given before the 

\nother paper s duled r preset 
tation is “Development of Residuum 
Coking,” to be given by J. H. I ppard 
process engineer, Blaw-Knox Construc 
tion Compan Co-authors are W I 
Simms and F. D. Parker 

Industrial relations Sp ikers include 
( I Stinnett, assistant personnel di 
rector, Lion Oil Company; Jack Tharpe 
industrial relations superintendent, Stan 
lind Oil & Gas ¢ mpany; and W I 
Blazier, personnel director, Beecl Air 
cratt Cor 


All 


ASME Sets Houston Meeting 


> 


The annual c ret of tl 
um Division 
Mechanix il I Nh 

Rice Ho 


lentatively dulec al tor the 
program include ‘ ‘ 1 l Re 
finery.” W juxton, Standard Oil 
ompany; ° ! ro wor r Of 
Tncisteen Intes 
onal Nickel any; and “Why 
Stressed Concret l Refinery 
Bidwell standard Oil Con 





Bendix Purchases Ultra-Viscoson 


. 
Wh t S lj A Do n From Rich-Roth Laboratories 
a upp lers re [ g The Ultra-Viscoson, the “dip stick” 
that automatically and continuously 
measures, records and controls viscos- 
ity, has been sold by its developers, Rich 
Roth Laboratories, to Bendix Aviation 
Corporation 
Rich-Roth Laboratories will continue 
to be closely associated with the Ultra 
Viscoson as technical consultants to 
Bendix. The instrument ts the first of a 
line of process control imstruments to 
be produced by the Cincinnati division 
of Bendix 


American Cyanamid Makes Change 
Name of the Petroleum Chemicals de 
partment, Industrial Chemicals Division 


Airplane view of The Davison Chemical Cor- 

poration’s new plant near Lake Charles, La., 

with annual rated capacity of 45 million pounds 

of synthetic fluid petroleum cracking catalyst, 

opened formally on April 28. Left is the ad- 

ministration building and laboratories; imme- 

diately below, the change house and parking 

lot. Right of the administration building is seen 

the maintenance building, and below it the main 

process building, with spray dryers for the pro- 

duction of the microspheroidal type of catalyst 

visible through the steel framework. Right of the 

main process building is final filtration and dry- 

ing equipment, then the tall silos which are E THESE 
for product storage. Dark tanks in background SE 


are for storage of sodium silicate. Above the ucts 
water tower with the Davison “D” are seen sand proD 
and soda ash storage silos and the sodium arcco 


silicate manufactuirng building 
at the 


Louisiana Governor Dedicates W 

Davison Chemical Catalyst Plant O\L SHO 
Dedication of The Davison ¢ hemical 

Corporation's new plant for the produc kiahome Building 

tion of synthetic petroleum cracking 179-180 o 

catalyst at Lake Charles, La., was re Booth 23 

cently made by Governor Robert F May 14- 


Kennon of I uisiana 


The dedication ceremonies officially 1TO METERS 
opened the $7 million Davison plant, GRAV 
which will supply a large amount of Liquid : Liquid 
catalyst used in the production of high Recording pa 
xctane gasoline and petroleum products ting Transmitting 
The Lake Charles plant is one otf the : : ‘ a Controlling 
largest in the [ > Indicating . ting 

Transmit 


Construction of the plant was begun in s 
in February, 1952. It will manufacture Record ed Controlling 
Recording 


$5 million pounds annually of petroleum 
cracking catalyst @ TOMETERS 


Raybestos-Manhattan Board Names ontrolling 


Simpson and Thompson to Top Posts 


W.S simpson was elected vice pres 
ident in charge of the Raybestos divi 
sion, and M. A. Thompson appointed 
assistant comptroller at a recent meeting 
f the board of directors of Raybestos 
Manhattan, Inc. At the same meeting J 
H. Merrell, vice president, Western Sales 
livisior vas awarded the 50-year serv 
ce pin of Raybestos-Manhattan 


G-E Welding Distributor Named 


General Electric Company has named ‘ 
Consolidated Welding Supplies, Inc., ‘ 
New Orleans, its welding distributor for Booth 179-180 Oklahoma Building 
tl New Orleans-Baton Rouge area 
ll handle the complete line oss 
elders, electrodes and acces 
nanaged by C. A. Young 
Blackwell. both members of 
can Welding Society 
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Timken Roller Bearing Assigns Graetz to Manage A. O. Smith 
Morgan, Williams to New Posts Welding Products Division Plant 


Appoint: of Robert G. Morgan a ce gon 

si its Moline, Ill, 
. . ' t lhams to district 

Regional Construction Managers "<* a! Kobert Le. Williams to district 

Appointed by Johns-Manville fice has been annou y the Indus 


mken 


imken in 
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1938 ; ! igineering 

1940 h ny f ned the 

He in tl l 

; pment of th Groetz 

piant 

facture 


+ 


(srae 


ager positi 


and Line Material 


Iso been industrial 
ACHROM are 
| same tin 
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New Industrial Relations Head 
Named at American Locomotive 
James | vnolds, member f the 
National ‘ t Relations Box trom 
1946 through 1951, has been appointed 
vice president | I rial 
relations at Ameri 
pany He I ad hee 
Write on your company letterhead for information mer President Tri 
on Quachrom and other Organic Glu . in August 1951 { ' a4 
cosates. Request special liter ae oe term. but he resigned ; ai 195] 
weasel th agen sei a ; At that time he became vice president 


water : ] T 
ticular wate ; ; in charge of employe relations at United 





problem . Re Pipe and Foundry Company Shortly 
after that company merged with Sloss 
Sheffield Steel and Iron Com any last 
vear, he resigned to becom«e a manage 
ment consultant 
Revi Ids will be responsible ror all 
industrial relations activities of the com- 
pany, including direction of its person- 
nel department, medical and safety of 


erations and ther functions dealing 


with employe relations 


Ryan Succeeds Deike as President 
Of Mine Safety Appliances Company 
Directors of Mine Safety Appliances 
Company have elected J. T. Ryan, Jr., 
president, succeedin George H. Deike 
Sr.. who wi: F hairman of the 
board 
Ryan, so } man who, with 
Deike, founded tl concern in 1914, 
began with the company in 1936 as a 
sales engineer. In 1948 he was elected 
to the board of directors and named 
executive vice president. He is presi- 
WATER ANALYSTS . CONSULTANTS . MANUFACTURERS dent of Callery Chemical Company, 
GENERAL OFFICES _— Safety subsidiary, and is also a 
director ot the company’s subsidiaries in 
lalelalelalelel( Me tiel ite] ap Canada, Scotland and South Africa and 


SAN ANTONIO, TEXAS , ey yy re 


Safety since it was founded. He is pres- 
ident and director of Carbon Monoxide 
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Rockwell Names Gilbert Bowman 
Sales Manager of Two Divisions 


(2ibert | Bowman has been 
nted sales manager of both the Nor: 
l (as Pre d 
visions of 
kwell Manufac- 
Company 
ing Rockwell 
/ as i sales en 
assigned to 
Cali- 


Bowman 


m Valve division was 
diction when its pre- 
Gottwald, was pr 


1 sales manager of the 


ew duties, Bowman will con 
make is headquarters at the 


Rockwell home office in Pittsburg! 


Bassett, Jung, Blend and Gibbons 
Named in Calumet & Hecla Changes 


Four executive changes have been 
int unced by Calumet & Hecla, Inc 

Horace \ Bassett, vice president and 
neral manager of the firm’s Wolver 

division since 1948, was named 

of operations. He wil 

isional headquarters in 

new C&H executive of 


Jung, recently appointed 

finance at a meeting 

, has joined the compan) 

had been president of a 

( unsel 
| vas named to su 
eed Bassett as general manager of the 
W olverine Tube division He joined 
Calumet & Hecla in 1931 at this location 
as a draw bencl perator In 1948 he 
became manager of the division’s plant 
Decatur, la., returning to Detroit 
early in 1953 as Wolverine’s divisional 
director of operations 

Francis J Gibbons, secretary and 
assistant secretary since 1947, was 
lesignated comptroller. He joined Cal 
umet & Hecla as a statistician in 1945 
He will transfer to Chicago from the 


firm’s corporate office in Boston 


FMC Gets Controlling Interest 
In Varley Pumps & Engineering 


food Machinery and Chemical Corp: 
ration has acquired controlling interest 
in Varley Pumps & Engineering Lim 
ited, Brentford, Middlesex, England 
The English firm produces gear-type 
pumps used principally for pressure lu 
brication service, for circulating machine 
| coolants and on tank trucks for un 
ading gasoline 
} ransactior whereby Food Ma- 
ner} btained &7 percent ownership 
company, was completed 
where FMC was repre- 
board chairman, John D 


nd by William de Back, 


I 


IMPRUVOL 33° 


Gasoline Antioxidant! 


EQUALLY EFFECTIVE IN BOTH MOTOR AND AVIA- 
TION GASOLINES, “Impruvol 33” retards the forma- 
tion of gum resulting from oxidation. 


WILL NOT CONTRIBUTE TO INDUCTION SYSTEM 
OR ENGINE DEPOSITS. In fact, “Impruvol 33” re- 
duces engine deposits in actual performance. 


WILL NOT IMPART COLOR TO GASOLINE since it 


does not form undesirable color bodies with trace com- 


pounds. 


CAN BE ADDED EARLY IN THE REFINING PROCESS 
when the gasoline is most susceptible to inhibitor ad- 
dition. Available in easy-to-use liquid or flake form 


CANNOT BE EXTRACTED FROM THE GASOLINE by 
water, caustic, clay, or the commonly-used pipe line 
corrosion inhibitors. 


MAY BE USED TO INHIBITOR-SWEETEN SOUR 
GASOLINE. Replaces doctor and copper sweetening. 


SAFER TO HANDLE since it is practically non-toxic 
and non-irritating. 


f MORE ECONOMICAL on an active-ingredient per- 
formance basis than any of the gasoline antioxidants 


now being used. 


For further information on “impruvol 33” or DBPC, write: 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. PR-53, Pittsburgh 19, Pa. 


May, 1953—A Gulf Publishing Company Publication 





manager 
Corporation 


who ts resident 
Machinery 


vice president 
of International 
in Belgium 
Present plans indicate that the opera 
will continue 


under its present 


tion 
management 


Insul-Mastic Names Licensee 
Insul-Mastic ¢ 
has appomted S. W 
of Philadelphia as a 
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Worthington Executive Retires 
Following 53 Years of Service 
William O 


Wilson, commercial vice 
president of Worthington Corporation, 
has retired after 53 years with 
Worthington and its predecessor com 


panies 


service 


Since 1944, 
sible for general 
tion of all of the 
activities im the 
Kansas City and St 


territories 


Wilson has been respon- 
supervision and direc- 
firm's commercial 
Chicago, St. Louis, 

Paul district office 


He began his service with the corpo 
ration in 1898 when he joined the Jeanes- 
ville Iron Works as a machinist. He 
iently became an erecting engi 


Mid-West 


. ibseqr 
neer and sales manager of the 
district for 


seven years 


Weeds and Grasses 
Can’t Grow on Ground 
Treated with Borascu * 


NOTHING TO MIX 


» NO WATER TO HAUL 


NONPOISONOUS 


NONCORROSIVE 


FERRO METAL 











seeeeee@ Single application of Borascu Weed Killer 


may keep an area cleared for 1 or 2 years! 


Where ground must be kept bare of all fire-hazardous weeds 


and grasses... that’s the place for Borascu! This weed killer 


gives long-lasting results because it goes into the soil, 


and remains there, where it can destroy plant life, roots 


, included! Economy-minded production men like Borascu; 
wh, 


figure it saves up to 80° of former “grassing”’ costs... and 


it’s safe, nonflammable, easy to use. Write for literature. 


DISTRIBUTORS LOCATED THROUGHOUT Olt FIELDS OF USA 


CANADA, MEXICO, COLOMBIA, VENEZUELA 


PACIFIC COAST BORAX CO. 


OIVISION OF BORAX CONSOLIDATED, LIMITED 


630 SHATTO PLACE + LOS ANGELES 5, CALIFORNIA 


Clark and MacKendrick Named to 
Top Posts in Changes at Clark 


Important changes in the membership 
of the board and corporate officers of 


MacKendrick 


Beardsley 


Clark Bros. Com 
pany have been an 
nounced by its board 
of directors 

C. Paul Clark, for 
merly president of 
the company 
be en ! 


has 
named chair 
man. He has been 
with the company, 
founded by his fa 
ther, for 35 

He began as a chief 

engineer and later 

designed a line of 

engines and com- Hill 
pressors for the oil 

and gas industries. He was 
president in 1936 

John N. MacKendrick, formerly vice 
president in charge of engineering, suc- 
ceeds Clark as president He joined 
Clark in 1928 as a design engineer. He 
has had wide administrative experience 
with the company. 

F. W. Laverty, formerly general sales 
manager, has been appointed executive 
vice president. In his 27 years at Clark, 
he has been variously manager of tech- 
nical sales, assistant sales manager and 
general sales manager 

George W. Probst, formerly Western 
Regional sales manager, has been named 


years 


appointed 
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to succeed David K. Hutchcraft, retired, 


vice president. Most of his 30 years with 
Clark have been spent “in the field.” 

Edward G. Beardsley, formerly chief 
engineers, has become vice president, en- 
gineering; Richard F. Moser, formerly 
works manager, has taken over as vice 
president, manufacturing; and C. C 
Hill, formerly controller of the com 
pany, has been appointed secretary and 
treasurer 

David K. Hutchcraft, formerly vice 
president in charge of sales, and Fred- 
eric H. Light, formerly vice president, 
secretary and treasurer, have relin- 
quished their responsibilities in line with 
the company’s retirement policies. They 
will remain with Clark in a consulting 
and advisory capacity. 


BS&B Appoints W. M. McGinnis 
Houston District Sales Manager 

W. M. McGinnis has been named 
Houston district sales manager of 
Black, Sivalls & Bryson, Inc. He will 
have supervision of sales and service a¢ 
tivities of the Controls and Safety Head 
division in the Houston sales district 

For the past nine years, McGinnis has 
been with Black, Sivalls & Bryson as a 
salesman in the Houston office. He will 
have offices in the Oil & Gas Building 

hich is also the oil field sales division 
headquarters for that area 


Cooper-Bessemer Promotes Seven 
To Important Operating Posts 


Seven promotions to keep plant oper- 
ting positions in its Mount Vernon and 
rove City, Ohio, plants have been an 
unced by The Cooper-Bessemer Cor 
ratior 

Promoted were: Tom Mc Michan 
rks manager, and Frank Stevenson 
assistant works manager of the Grove 
City plant, to special assistants to the 
resident at Mount Vernon; Willard 
li roduction manager, to works 
at Grove City; Hugh Stever 
rintendent, to assistant works 

Ken Martin, assistant produ 

r, to production man ager 
assistant superintenc lent 

general superintend 
nce Evans, roreman ot 
shop superintendent, 


ove City. 


Laclede Arch Appoints Parrick 
Laclede Arch Company has appointed 
Francis | Parrick design engineer He 
had been assigned to the company’s dis 
trict sales and engineering office in San 
rancis« Parrick was formerly witl 


Lummus Company Publishes Booklet 
Showing Work at Dunkirk Refinery 
Lummus at Dunkirk” is the title of a 
16-page brochure just published by The 
Lummus Company, New York. The 
booklet covers the company’s role in the 
igning and building of the modern 
ntegrated Dunkirk, France, refinery of 
crete Generale les Huiles de Petrole 
lo-Iranian Oil Company, Ltd., 


ehted is how the new plant was 

ceived and b wil in am azingly short 

A running word-an ‘~ ture story 

the reader throug processing 

Free copies may be ‘obtained by 
iddressing The Lummus Company, 


| 


ACTION proves 


Pictured cbhove is a Model 425 EL 
Marlow Pump funnelling surface drain- 
age water to outside storm ditches on 
tank farm of major oil pipeline com- 
pany on Gulf Coast of Texas. Accom- 
panying this photo was the foreman's 
— “These Mar- 
lows are “doing a splendid job! 


MARLOW PUMPS 


are specified and PREFERRED 
for DEPENDABLE performance 


Disposing of surface drainage water in the field 
and around refineries are only one of many jobs 
given to Marlow Pumps to do. With the world’s 
largest assortment of sizes and capacities available, 
veteran oilmen have become accustomed to specify- 
ing Marlow Self-Priming Centrifugal Pumps 
wherever dependable, maintenance-free operation is 
important. They prime automatically on suction lifts 
and will not vapor-lock. Marlow installations for 
handling water or petroleum products are increas- 
ingly frequent — and well justified — by their fine 
operating record and built-in quality construction. 





For complete details and engineering solutions 
to your pumping problems, see your nearest Marlow 
dealer or write direct for the “Marlow Oil Country 
Bulletin.” 


You’re invited to — Booth 94N 
INTERNATIONAL PETROLEUM EXPOSITION. TULSA, OKLAHOMA 


RIDGEWOOD, NEW JERSEY 
Branch Plants DeQueen, Arkansas 
West Chicago. : Illinois 


Other factories in France and England. Distributors and Dealers everywhere 
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Room 359 385 Madison Av 


Beckman Sales Engineer Given 
York 17, N.Y 


New Post in Company Enlargement 
Woman Officer Elected at Ethyl Dr. Elden D. Haller, senior sales et 


he Mikes edeieiid’ tes Ges deta ste of gineer with Beckman Instruments, In: 

i¢ 5 y nan Le ” ld ef a 2 

ficer of Ethyl Corporation since the 
' 


rganmized nearly 
Esther Stap ley Lyman, wl 


has been app 


ager for the South Pasadena concern 


company wa 1) years His 
Ai is Mr 
ine been clecte d 

Mrs. Lyman joimed Ethyl in 1940 as 
a secretary in the office of the corporat 
secretary She is a member of the Desk 


and Derrick Club of New York 


selection 

entatent sacretary largement t the 

: held 

ation between user, distributor 

wee of Beckman 
ol equipment 


. DD. ¢ ifFice ler will st F 

Calumet & Hecla Opens Offices ants samen Tex Dockaten. 

Sales offices for the Wolverine and the 

livision of Calumet & Hecla, Inc 

been opened in Columbus. They which distribute Beckman pri 
cated in the High-Long Building f the Mississippi 


representatives 


‘Sweetening” 
with 


ur - 


VB) 
Mg 


Refiners! Triangle Brand Copper Sulphate is the right 
reagent for your oil sweetening process. Triangle Brand 
Copper Sulphate is available in grades for use in dry form 
when oil must be partly desulphurized, or for aqueous 
solutions to remove mercaptans, other sulphur com- 
pounds, malodorous and resinous substances from cracked 
distillates. Use Triangle, it's 99 % + pure. 


PHELPS DODGE REFINING CORPORATION 


40 Wall Street, New York 5, N.Y. 
230 North Michigan Avenue, Chicago 1, Illinois 


unted eastern sales man 


follows a threefold en 
company’s national 
force to encourage closer cooper 
and pro 
analytical and con 


He adquartered in a new Washington 
direct 
district 
scientihc appa- 
ratus and recorder-controller firms 
nlucts east 


Two Noted Lift-Truck Engineers 
Join Clark Equipment Division 
John A 


ings, two prominent lift-tr 


Jorman and Russell Hast- 
uck engineers, 


Borman Hastings 


have joined Clark Equipment Company's 
Industrial Truck division 

Borman worked with Clark from 1946 
to 1950 before joining Baker-Raulang 
Company and has now returned as as- 
sistant to Vice President Robert H 
Davies on engineering and roduction 
problems. Hastings, who spent 18 years 
with Lewis-Shepard Company, has be 
assistant to A. QO. Williams in di 
activities of the engineering 


come 
recting the 
staff 

Borman went to Clark originally after 
separation from service. In his first tour 
of duty with Clark, he worked as a 
welding engineer and a tool engineer 
Hastings began work with Lewis-Shep- 
ard as a junior engineer in a depart 
ment which then numbered only four 
men. After three and one-half vears he 
was elevated to head of the engineering 
division 


Four Elected to Executive Posts 
At Annual Dravo Directors Meeting 
[Two new vice presidents, a treasurer 
elected at the 
recent annual organizati meeting of 
the directors of Dravo ( orporatior 
The vice presidents bot! irectors ot 
the corporation, are John K. Beidler, 
general manager of the ! 
sion, and Louis P 
manager of the Key 
Clifford A. Hill, 
was elected treasut 
Fitch named controller 
Beidler, with Dravo since 1935. has 
served in sales and 1 asing work 
witl its Machinery divis ? He was 
made assistant general manager in 1950, 
general manager in February, 1952. He 
was also elected a director in 1952 
Struble began his career with Drav: 
in 1935 in its Enginering Works divi 
sion, advancing to general manager of 
the Keystone division in 1950. He was 
elected a director in 1951 
Hill became 
Dravo in 1939, was elected controller 
1944. He also hy 
other firms 
Fitch joined Drav in 1928. He be 
came 
treasurer in 1942 


and a controller were 


assistant audit 


] ’ 
lds exec Ive ttices 


assistant secretary and assistant 


New Officers ctected tid segue 


Officers tort 
recently elected t ‘ ni il 
of the P: pell 
sociation held 
Elected were 
E. J. Stone 


vic 
Monroe, secret 
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vice president of Hartzell Propeller Fan 
Company, division of Castle Hills Cor- 
poration, and Stone is sales manager of 
the Propellair division of Robbins & 
Myers, In 


! 
la 


De Laval Sales Manager Gets 
New Post in Another Division 


De Laval Steam Turbine Company 
has appointed William J. Healy, sales 
manager of the De 
Laval turbine divi- 
sion, to the addi- 
tional post of sales 
manager for the 
blower and compres 
sor division 

Joining De Laval 
in 1928, Healy served 
as a sales engineer 
for the Turbine 
Equipment Com- 
pany, De Laval rep 
resentative in New 
England. In 1938 he 
was transferred to Healy 
the company’s plant 
sales staff and, by 1950, was advanced 
to head f turbine sales Prior to his 
association with De Laval, he was with 
Terry Steam Turbine Company tor six 


years 


Election, Divisional Changes 
Announced by Babcock & Wilcox 


Seven changes in its Refractories di- 
vision, election of W. H. Rowand as 
a vice president and appointment of M 
Nielsen to head the manufacturing de 
partment of its Boiler division have been 
announced by The Babcock & Wilcox 
Company 
Brinckerhoff, formerly sales 
manager of the Refractories division, 
has been named general manager of the 
division 

Other changes in the division: C. I 
Norton, Ir., formerly technical director, 
becomes executive assistant in charge otf 
all sales and manufacturing operation; 
J. D. McCullough continues as chief en 
gineer in charge of engineering, service 
and application, with additional duties; 
Mark J. Terman, tormerly district man 
ager of the Pittsburgh office, becomes 
sales manager; Bradford Hooper, as 
sistant to Norton, becomes technical di 
rector; and Royce K. Mack, formerly 
assistant to Claus, becomes superin 
tendent 

Rowand, the new vice president, will 
continue as chief engineer of the Boile: 
division in addition to his new duties 
Rowand joined B&W in 1929 

In his new position, Nielsen, recently 
elected vice president by the board ot 
directors, will be in charge of manufa¢ 
turing work at the company’s seven 
plants He jomed Bab« ck and Wilcox 


in 1924 


Malone and Wilkinson Shifted 
In Oil Well Supply Appointments 


[wo appointments in the California 
area by the Oil Well Supply division of 
United States Steel Corporation have 
made Rex Malone district representa 
tive in Californi d Fred L. Wilkin 
son manage! t mg Beach, Calif., 
store 
Malone former manager the Long 
Beacl brancl . jimned " yilw ] nN Tuly 


1923 ar has since served in arious Ca 


Here is the basic Flexibox 
design showing the unique 
SEALOL named exclusive representa- tal gua which 

Mie ; and efficient 
tive in the United States and Canada sealing under all conditions. 
for FLEXIBOX mechanical seals for 
process pumps. . . The spring @ en- 

gages the shatt sieeve 

Flexibox, long recognized as the e at one end ond 
leading designer and manufacturer of neck of the rotary se 
mechanical seals in England and ring &) at the other 
Europe, has now teamed up with Sealol with interference fits, 
to bring to American Industry the latest 
improvements in this field. Flexibox 
designs have already been field-proven 


by over 15 years in refinery and chemi- ’ 
rotary seal ring © is 
driven positively yer 


cal service, performing safely, econom- 
ically, and dependably on pumps 


throughout the world. 





Patented U.S.A. and Foreign Countries 


Now Sealol’s own engineering, manufacturing, and service organiza- 
tions are ready to help you in applying Flexibox designs to your shoft 
sealing problems. For further information, write to Sealol Corporation, 
45 Willard Avenue, Providence 5, Rhode Island. 


Chicago, Cleveland, Los Angeles, Philadelphia, Tulsa 
In Canada: 
Lyman Tube & Bearings, Ltd., Montreal, Toronto, Winnipeg 
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We Build Only PUMPS — The Finest of their Kind 


arco For the answer to any AURORA 
TURBINE-TYPE PUMPS pumping problem — CENTRIFUGAL PUMPS 
large or smali—lasting 
dependability and con- 
sistent economy — may 
we suggest that you 
get acquainted with 
PUMPS by Aurora. They 
have pleased thous- 
ands. You, too, will 


PUMPS 
by 


rbanora 


Write TODAY 
for 
CONDENSED 
CATALOG “mM” 


SUBSIDIARY OF THE NEW YORK AIR BRAKE COMPANY 


84 LOUCKS STREET, AURORA, ILLINOIS 





la 


Ive been making 


DURAMETALLIC 
Packings for over 
| 20 Years | 








DAN SMITH 


23 years’ experience in 
producing Durametallic 
Packings. 


It pays to specify packing that has been produced by packing 
specialists. A score of men, like Dan, have been with the Durame- 
tallic Corporation for periods of 10 - 20 and 25 years. Convincing 
evidence why Durametallic Flexible Metallic Packings are perform- 
ing the most dependable sealing jobs in industry. 


DURAMETALLIC ~ fF CORPORATION 


4 
KALAMAZOO _ aon. Race.) | 


pacities. Wilkinson was employed by the 
division in September 1946 as field rep- 
resentative. 


Du Pont Names New Sales Manager 
For Petroleum Chemicals Division 


Barry V. Cornwall has been appointed 
assistant manager of sales for the East- 
ern district, Petro- 
leum Chemicals divi 
sion, of E. I. Du 
Pont de Nemours 
and Company, In¢ 
Since 1952 he has 
been technical assist 
ant to the director 
of sales in the Petro 
leum Chemicals divi 
sion 

Cornwall joined 
Du Pont in 1929 as 
a technician in the 
service laboratory ot 
the Dyestuffs divi Cornwall 
sion. He laer became 
a salesman with the Alcohol division, 
dealing with industrial solvents and ant- 
freeze. He became assistant sales man- 
ager of the alcohol and camphor sec 
tion in 1947 


U. S. Rubber Division Announces 
Two Major Organizational Moves 

Dr. Earle S. Ebers has been named 
director of research and development, 
and Dr. D. Lorin Schoene has become 
assistant director of research and devel- 
opment in two major changes in the 
Naugatuck Chemical division of United 
States Rubber Company. 

Ebers, formerly sales manager of Kra- 
lastic and Vibrin resins, replaces M. G 
Shepard, retired. He joined U. S. Rub- 
ber in 1937 as a research chemist in the 
company’s general laboratories at Pas- 
Saic, N J For nine years he engaged 
in fundamental and applied research on 
rubber and plastics. In 1949 he was 
named to the sales post he leaves for 
the new assignment 

Schoene was formerly manager of the 
company’s plastics development. He 
joined the U. S. Rubber in 1939 as a 
chemist in its general laboratories. Fol- 
lowing a tour in the Far East he was 
appointed in 1942 a research chemist for 
Naugatuck Chemical 


Griscom-Russell Appoints Manager 
Of Advertising, Public Relations 


William H. Hunter, long-time em 
ploye of Griscom-Russell Company, has 
been named to head the firm's advertis 
ing activities. He succeeds James R 
Davidson, resigned 

Hunter has had experience in prod- 
uct design as well as in various types 
of advertising and public relations. In 
addition to guiding the Griscom-Russell 
publication advertising program, he will 
be in charge of preparing bulletins on 
the company’s products and house pub 
lication 


Three Norton Divisions Move 
Headquarters to New Jersey 

The New York domestic sales offices 
of the Abrasive division, Grinding Ma- 
chine division and Refractories division 
of Norton Company have moved to 
Green and North Street, Teterboro, 
N. J. They were formerly at 61 Broad- 
way 

Their new he idquartet 
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IN WIRE-MESH PRODUCTS 


« JELLIFF » 


For 70 years we've been weaving Wire 
Mesh. And a good pon of that time we 
have also been making things of Wire 
Mesh for people who find it is cheaper, 
easier and generally more satisfactory to 


“let Jelliff do it.” 


From big Dipping Baskets to tiny precision 
filters — from fuel strainers to what-is-it 
gadgets — JELLIFF’S Custom Production 
Department turns out fabricated Wire- 
Mesh products at speed, price and preci- 
sion that mean lower costs and a stronger 
competitive position for our many cus- 
tomers. 


Another Interesting 
VIKING UNIT 


Viking Pumps are leaders in service to the petro- 
chemical industry . . . tops in dependable per- 
formance and efficiency. 


If you buy or make wire-mesh assemblies 
as components of your own products and 
have not yet had an estimate from Jelliff, 
write today for details. No obligation, 
even if you enclose a blueprint for us to 
figure on. Address Department 16. 


Shown here is Viking Model EFH, steel fitted rotary pump 
mounted on structural steel base and connected through flexible 
coupling to a Transmission with Micrometer Control and with built 
in 1800 rpm open type motor delivery output speed from 1550 
rpm to 0, installation in a major company research laboratory. 
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Pas PRR RERRRERERREREREER EERE EL EE EE as ne a" a” 2" eos" es" e se" a" 
se eR EERE RE ERERERERER RES ERE EER ER ERR EERE EEE vs se ‘a"a"5" 
ere eee ee ee “ss ee " vs se o a" aaa” 


ee EERE E REPRE EEE REE EELSEELSRCLLLSLLR EARLE SS 
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We invite your inquiries. 





Distributors 


~ 
v, 


THE C. O JELLIFF MFG. CORP. 


( (f 4 
® | k& 
] DIPPING BASKETS WikhEt MESH PARTS 
TTS T= & : TT COMI AN . LERTROME SH GQ wiht CLOTH 
a \ RESISTANCE Wine 4 STRAINERS « FILTERS 


MANUFACTURERS + MACHINERY FACTORS + CONTRACTORS SOUTHPORT CONNECTICUT 





Houston - Dallas - Kilgore - San Antonio - Edinburg - Corpus 
Christi, Texas. Houma and New Orleans, Louisiana. 





World's standard reference on... 


eering 
Modern chemical engin ra i ‘= 
fundamentals 2 and prac 


bring 
coverar 


The new 3rd Edition 
Perrys 
CHEMICAL ENGINEERS’ HANDBOOK 


Prepared by a Staff of Specialists, JOHN H. PERRY, Editor, 
Technical Investigator, E. I. du Pont de Nemours & Co 
| ETAILS of all developments in every SOLID ALUMALLOY 
branch of chemical engineering—in- CONSTRUCTION 
° a up- cluding those of recent critical years—are FOR A LIFETIME OF 
expertly presented by more than 140 rec falel 1 Leliiel Pad tele! 
* Bigger ognized authorities . . . to bring you up to 
illustrations , "vs ss SERVICE 
date on currently approved technical data 
rhumb-indexed mn new procedures, modern applications, 





* Fully revised 


* 1942 pages, over new equipment, etc. Other important infor 
2000 illustra- mation—previously restricted to only a 
tions, graphs, ‘69 ” 7 2 7. 
tables, $15.00 classified” listing—is made available for 

the first time. Price $17.00 


‘Prices subject to change without notice’ 


THE GULF PUBLISHING COMPANY 


BOX 2608 HOUSTON, TEXAS 
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ASON for installing 
Te RS CKWELL VALVES 


Sizes to 120” for any application. 


W. S. ROCKWELL COMPANY 


BUTTERFLY VALYE . SLIDE VALVES . AUTOMATIC VALVES 


2503 ELIOT STREET ° FAIRFIELD, CONN. 


Sales Representatives in Principal Cities 


Precision-Built for faster, smoother 


Tube Rolling 











For Rolling Tubes in Condensers, 
Coolers and other Heat-transfer 
Units you'll get Better results with 
IDEAL Tube Expanders No. 255 
and 270. Ball bearing, adjust- 
able thrust collar reduces fric- 
tion to a minimum. Sizes from 
“4” thru 1%”. 

Wiedeke modern manufactur- 
ing methods assure prompt serv- 
ice and quick delivery. 


See Your Dealer 
or Write Us Today! 
ASK FOR BULLETIN #71 


we custay WIEDEKE 
OH 


mea 1, 


No. 255 for average sheets 
No. 270 for thick or multiple-tube sheets. 


COMPANY 
1 oO 


Manning warehouse and office have been 
established to improve service to cus- 
tomers in the New York industrial area. 


Refinery Supply Company Appoints 
Vanderveld Houston Branch Manager 
Appointment of R. W. Vanderveld as 
its Houston branch manager has been 
announced by 
finery Supply 
pany He 
naree 
firm’s warehouse 
ind Houstor 
Vanderveld was 
graduated trom 
Michigan State Uni- 
versity, Ann Arbor 
and major l 
chemistry 
POIMNIN’e 


Lunkenheimer Holds Conference 
To Review Valve Developments 

Distributor sales representatives from 
five eastern and central states and two 
Canadian Provinces were guests of The 
Lunkenheimer Company at a recent 
two-day conference held in the com- 
pary'’s general office building in Cincin 
nati. Called for the purpose of review- 
ing new developments by the valve 
manutacturer, the conference was at 
tended by 36 sales representatives from 
14 Lunkenheimer distributors in New 
York, Pennsylvania, Tennessee, Arkan 
sas and Kentucky, and (Quebec and 
Ontario, Canada 

Tours of Lunkenheimer’s large plants 
highlighted the meeting. Principal em- 
phasis ot the gathering was n the use 
{ Lukenheimer guides as sales tools 


and on the fund 


amentals t valves 


Bristol Gets Bigger Facilities 
Expansion of its engineering and pro- 
duction facilities for printing recorder 
charts for instrument 
been completed by The Bristol Com- 
pany. The expansion enables the com- 
pany to pr duce circular harts up to 
18 inches in diameter. Strip charts up 
to 295¢ inches wide can now be pro- 
duced to the company’s specification for 
all types of special instruments. Bristol 


has also expanded its engineering 


companies has 


service 


Since ! 


CONCRETE 


SAND AND CEMENT 
Placed by Air 


38 YEARS OF EXPERIENCE PLUS— 
Hundreds of nationally known clients 
is evidence of our engineering and 
construction ability to produce 
“Gunite” concrete construction at a 
lower overall cost. 
Send for specifications and bulletins— 
no obligation. 
See our catalog in Sweets 


GUNITE CONCRETE & CONST. CO 
ENGINEERS CONTRACTORS 
30! WOODSWETHER RD. KANSAS CITY, MO 
CHICAGO — ST LOUIS — MINNE-?+ OLIS 
DENVER HOUSTON NEW ORLEANS 
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International Businessman Named 
Manager of Rockwell Divisions 
Ma 


Frat 
and 
Linds: 
im var 
the 
past . 
Tor 
turers 
importer 
guay il 


Chase Brass & Copper Appoints 
New Texas Sales Representative 


Payne C. Barzler, Jr., has been named 
district manager of the ne wly created 
Houston sales district of Chase Brass 
& Copper Company, Inc. Barzler has 
beer uthern Texas sales representa- 
tive t hase, a subsidiary of Kenne 
cott pe rporation 

The new sales office and branch ware 
house has been placed in operation in 
Houston. Substantial stocks of all types 
of brass mill products will be carried, 
together with selected wire mill and 
miscellaneous products 

Barzler received his mill training at 
Chase’s Cleveland plant and sales ex 
perience in the company’s Cincmnati 
district as resident representative 


Chiksan Names Lang Exclusive 
Industrial Sales Representative 


The Lang Company, steel fabricators 
and equipment suppliers in Salt Lake 
City, has been appointed exclusive im 
dustrial sales representative for Chik 
san Company in Utah and Idaho 

The sale of Chiksan ball-bearing 
swivel joints and assemblies and other 
products of Chiksan Company and its 
Well Equipment Manufacturing Corpo 
ration division will be handled by the 
Oil Equipment division of Lang 


Allied Chemical & Dye Division 
Announces Appointment of Keene 
Appointment of Paul \ Keene t 


assistant to the director of development, 
Solvay Process division, Allied Chem 
ical & Dye Corporation, has been an 
nounced. He will continue to make his 
headquarters at Syracuse 

Keene has been with Solvay since 
1919 and was tor several vears chief ot 
research Mor recently he has been en 
gaged in important hnical studies of 
a researt nature 


Terry Appoints New Denver Agent 


The Hank Thurstin Company of Den 
ver has been appointed to handle the 
sale of The Terry Steam Turbine Com 
pany’s turbines in Colorado, Wyoming, 
western Nebraska and northern New 
Mexi Hank Thurstin, who has been 


IT’S 
KINNEY 
FOR 
VACUUM 


When petro-chemical 

processes call for vacuum, 

it pays to use a Kinney 
Pump. There’s a Kinney Vacuum Pump for every vacuum problem — 
in research, in pilot plants, or for full-scale production work. Kinney, 
originator of the oil-sealed mechanical vacuum pump, offers 4 
compound pumps (for pressures to 0.2 micron) and 9 single stage 
pumps (pressures to 10 microns). Write for Bulletin V-51B describing 
complete line. Kinney Manufacturing Company, 3596 Washington 
St., Boston 30, Mass. — manufacturers of vacuum 
and liquid pumps. Representatives throughout 
the United States and in 


See Our Exbackhct foreign countries. 


OIL SHOW 


TULSA May 14-23 
n 


vat vty "ete 
¢ 








Send for descriptive 
bulletin CT-102 


Vs WS aT TH CALIBRATING 


IPE-BOOTHS 46-59 
CALIFORNIA BLDG. 
TULSA-MAY 14-23 
for 


REFINERIES 
TERMINALS 

PIPE LINES 
TANK TRUCKS 
LOADING RACKS 
PUBLIC SEALERS 








We have built hundreds of these prove in all capacities from 
50. gallons to 50 barrels This experience enables us to deliver 
a REAL PRECISION INSTRUMENT that is Guaranteed Building 
calibrating and guaranteeing a calibrating tank is specialized, pains 
taking work and is definitely “out’ of the price-per-pound category 
These tanks are designed to conform to the API. tentative code 

1101, but may be furnished with such modifications as you, the 


customer, may require 


WARNER LEWIS COMPANY. 


BOX 3096 e TULSA, OKLAHOMA 


May, 1953—A Gulf Publishing Company Publication 





connected with Terry for a number of 
years, was formerly with Westinghouse 
Electric Corporation 





Black Sivalls & Bryson Appoint 
Lafayette District Sales Manager 


Black, Sivalls & Bryson, Inc., has ap- 

pointed Paul Bartley district sales man- 
ager at Lafayette, 
La. In his new ca 
pacity, Bartley has 
supervision of sales 
and service activities 
of the Oilfield Divi 
sion in the Lafayette 
sales district 

Bartley has been 
with BS&B tor the 
past 15 years. During 
that time he has 
served as branch 
manager and assist 
ant regional manager 

Bartley’s offices Bartley 
are located in the 
Sonnier Office Building, Room 26, which 
serves as BS&B headquarters tor the 
Lafayette area 





r Murray Representative or 
r i M Mi polis-Honeywell Division 
write for information Adds 25 Sestnosis 0 Sales Force 
Twenty-five sales engineers have 


been added to the field sales force of 
Minneapolis-Honeywell Regulator Com- 


IRON WORKS CO pany’s Industrial division. The new ap- 
° pointees, all recent graduates from the 
company’s industrial instrument train- 
Burli ing school in Philadelphia, represent a 
, lowa 


move on the company’s part to meet the 

increased complexities of its industrial 
marketing problems 

The new salesmen who will be as- 

signed to 20 cities in 16 different states 

For Temperature Control are: John D. Lewis, New York; George 

H. Negley, East Orange; Thomas L 

ca Mogren, Syracuse; John F. Rattinger, 

5 Nicholson Tra Boston; William H. Hockersmith, Har- 

risburg; Jack Hopkins, Greenville; Lee 


H. Nelson, Knoxville; Frank FE. Graf, 


es Birmingham; FE. A. Spellerberg, Colum- 
e aces mit bus; Joseph H. Toifel and Howard P 
Smith, Pittsburgh; and Robert G. Wren, 
Pat J. Calabrese and William F. Yas- 
. . . . { ~k Cl “anc 
Again demonstrating their re- The Nicholson traps are read- — ne SP 
kable effectiveness as a low- ily adjusted t ; conden- ’ Hochinaki Mileaukec: Harold 
marka sas a lo ly adjuste Oo pass co ard D. Horbinski, Milwaukee; Harold 
cost temperature control,a large sate at any temperature below L. Brandt, Des Moines; Robert H 
processor reports Nicholson ex- 212°F. No air binding. Lengths, Waggener, Houston; Sranley V. Pres- 
pansion steam traps, at about 9” to 40”. Easily installed, us- Kitt, ln canened S. Hester, Kan- 
$35 each, are being installed on ually without supports. Pressure ee ee eee 
’ g' . y pports. ’ Robert O. Hutchinson, Portland, Ore.; 
outdoor tanks and stills in place 0 to 250 Ibs. William T. Lisenby, Los Angeles; and 
of tempera- Larkin L. Blake and Theodore G 
ture con- Lyston, San Francisco 
trols. These 
$110.00 en Norris, Manufacturer, Announces 
$200 60, ith Field Sales Changes and Additions 
. wi : 

, : : A change in and additions to the field 
cost of trap For All Equipment Using Steam or Hot Water sales force of W. C. Norris, Manufac- 
turer, Inc., have been announced 

Dan Coates, formerly with Baash-Ross 














added. Dryers Kettles Retorts 
Evaporators Paper Machinery Separators Tool Compes ; let Gen te 
Heat Exchangers Pipe Coils Steam Still Os VOMPany, BAS jOImed Ine Ri Ss 
CATALOG ° _ _ sales engineer with headquarters at 


Heaters Radiators Storage Tanks . S. 
Abilene, Texas. Doyle Bain, formerly 


207 Oregon St., Wilkes-Barre, Pa. with Wilson Supply Company, has been 


assigned to the Rio Grande Valley terri- 
tory in South Texas with headquarters 


at Corpus Christi. Kenneth Cook, field 
man at Abilene, has been transferred to 
the Hydraulic department to devote full 


time to sales and service of Norris hy- 


TRAPS *-VALVES ° FLOATS draulic long stroke pumping units 
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Bristol Company Names Beane 
To Executive Sales Position 


Harry E. Beane has been appointed 
vice president of sales of The Bristol 
Company, Waterbury, Conn. In _ this 
position he will con 
tinue to make his 
headquarters at the 
company’s general 
offices in Waterbury 

Beane joined the 
Bristol sales engi 
neering organization 
in 1920 and, in 1925, 

Was appoint d dis- 

trict manager of the 

company’s Birming 

ham, Ala., office 

Five years later he 

became district man 

ager of the Pitts Beone 
burgh district 

He was made sales manager of the 
Instrument division in 1943 and general 
sales manager in 1947 


National Aluminate Set to Begin 
Construction of Catalyst Plant 

Plans for construction of a new cata 
lyst plant in South Gate, Calif., have 
been announced by National Aluminat« 
Corporation. The plant, designed for the 
production of microspheroidal grades of 
petroleum cracking catalyst, will cost 
several million dollars 

Construction is scheduled to begin 
ight away, with completion expected by 
late tall. Full-scale production is antici 
pated by January 1, 1954. The new in 
Stallation will supply synthetic fluid 
cracking catalyst demands ot West 
Ce 


7 


ast and adjacent area rehiners 


Company Changes 


Ralph Neuhaus, general sales man 
ager of the Valve Oil Tool division, 
Cameron Iron Works, has resigned 
W. P. Parsons Company, manufactur 
ers agents, have been appointed repre 
sentatives in the sale of American Car 
and Foundry Company plug valves in 
the Boston area and surrounding terri 
tory Dr. Leland M. White, for 
merly head of the rubber applications 
department at United States Rubber 
Company, has been named assistant di 
rector of the research and developmet 
department White, who joined the com 
pan i" 1947 s succeeded his old 
position by Dr. B. C. Barton Willian 
P. Hemphill has retired from the board 
f director { Laclede-Christy Com- 
pany. Herbert F. Boettler, vice pres 
dent of the First National Bank in St 
I 1 t hin 


na bee ele te <1cceer 


' 


Paul Feeger has been assigned t 

Albuquer ‘ ndustrial sales engineet 
ing staff of Minneapolis-Honeywell Reg- 
ulator Company. Transferred from the 
firm Denver tt } vill speciali < 
in the sales and serv mpanvs 
Industrial and Valve division D. S. 
Alcorn s been transferred to the New 
York offices of Carbide and Carbon 
Chemicals Company to assist with thi 
market development of chemicals being 
pr duced at the new coal-hydrogenation 
plant at Institute, W. Va. He joined 
the ompany in 1943, has been a tech- 
nical representative in the Baltimore 


District office for the past four years 


COMPLETE Jacketed 
Pipe and Fluidometer 
Systems 





for all liquid- 
handling problems 


@ Inany poceeas operation where the main- 
tenance of a uniform temperature in the process 
ipes is necessary, a Hetherington & Berner 
jacketed system will assure dependable, eco- 
nomical production. This is equally true regard- 
less of whether the material being handled re- 
quires a hot or cold temperature, what heating 
or cooling medium is used, or whether the ma- 
terial is corrosive or non-corrosive. Write for 
Bulletin J-50. If you have a liquid batching problem, 
involving either light or heavy liquids, jacketed or un- 
jacketed construction, investigate the Fluidometer System. 
This system gives accurate, dependable and completely 
automatic batching and is adaptable to practically any 
liquid measuring problem, whether it involves gallons, 
barrels or tank cars. Write for Bulletin FI-49. 


HETHERINGTON & BERNER INC. 
“ett oe 717 KENTUCKY AVE. INDIANAPOLIS 7, IND. 
For your local H & B Distributor see Refinery Catalog Page 587 


fv ERY Tp WITH BLAW-KNOX 
eare STE? GRATING 


Everyone walks safely, confidently on 
Blaw-Knox Electroforged Steel Grat- 
ing ... the one-piece panels stay rigid 
and strong—without shimmy or shake 
— because there are no parts to work 
loose. Twisted cross bars provide 
sure footing under the most adverse 
conditions. For complete informa- 
tion, write for Bulletin 2365. 


BLAW-KNOX GRATING 
Industry's first choice for 


* SAFETY * STRENGTH + LONG LIFE 
* LOW UPKEEP + SELF-CLEANING 


Grating Department 

BLAW-KNOX EQUIPMENT DIVISION 
BLAW-KNOX COMPANY 

2005 Farmers Bank Bidg., 

Pittsburgh 22, Pa 


ELECTROFORGED 


STEEL GRATING 
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ageRvRITE 


Insulated 
Thermocouple Wire 
Extension Lead Wire 


PLATINUM COUPLES 
CHROMEL ALUMEL 
IRON CONSTANTAN 
COPPER CONSTANTAN 
IRON CUPRONEL 


No matter what your wire or insulation 
requirements may be, you can depend 
on Gordon ‘‘Serv-Rite’ insulated wire 
for pyrometers—recognized as a stand- 
ard of highest quality for nearly half a 
century. All ‘‘Serv-Rite"’ wire is now man 
ufactured in the new, completely modern 
Gordon plant, employing up-to-date 
equipment and machinery, supervised 
and operated by skilled technicians— 
your guarantee of continued precision 
quality. In addition to maintaining large 
stocks of all common types of wire, 
Gordon will manufacture special insulo- 
tion, in long or short runs, to suit your 
individual needs and meet your most 
rigid specifications. 


All Types of Insulation 
Felted Asbesto, 
aid 
Weatherproof Braid 


Asbestos Br 


Glass Braid Polyviny) - 
astic 


Nylon Braid 
id 

Stainless Steel Armored Bra 
Silicone Treated 


Cotton Braid Lead Jacket 


The home of ‘‘SERV-RITE™ 
Full Particulars on Request 











CLAUD S. GORDON CO. 
Manufacturers & Distributors 


Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 
Dept. 25 + 3000 South Wallace $1., Chicago 16, Ii! 
Dept. 25 + 2035 Hamilton Ave., Cleveland 14, Ohio 


‘ 


264 


a 


Soma sk — 
Lal tel ater 


- 
Se m&y 


General Chemical Plans a New Lab in New Jersey— 


Construction of this large research laboratory at Morristown, N. J., 


is planned by the General 


Chemical division, Allied Chemical & Dye Corporation. The new facility will permit General 
Chemical to expand its laboratory research program and will replace the division's present lab 


at Laurel Hill, Long Island, N. Y 


Plans for the new research center call for a functional three-story brick building, which will 
have 50,000 square feet of floor space and be complete with the latest types of physical equipment, 
including electron miscroscope and infrared spectrographs and library. An expenditure of about 


$2 million is expected 


Paul R. Loughin, recently named execu- 
The Babcock & Wilcox 
Sompeme, has been transferred to the 
division in New York. He had 

f staff engineering for B&W 
The Marley Spee yh Kansas _ City, 
is moved its Houston office under Roy 
W. Maze, Ging Ci to Suite 


1601, Commerce Building 


tive assistant t 


see 


ast manager, 





NERS sew 


ur FOR 41 YEARS 


+ Steam Atomizing Oii Burners 
Mechanica! Atomizing Oi! Burners 
Low Air Pressure Oi! Burners 
Rotary Oi! Burners 

industrial Gas Burners 

Combination Gas and Oi! Burners 
Tandem Block Combustion Units 
Fuel Oi! Pump Sets 

Refractory Burner and Muffle Blocks 
Valves, Strainers, Furnace Windows 


Detailed information gladly sent you upon re- 
quest. 


Oat > 


Established 1912 =; Incorporated 1917 


RANEY 
NATIONAL AIROIL 
BURNER COMPANY, INC. 


1254 East Sedgley Ave., Philadelphia 34, Pa 


Southwestern Division: 2512 So. Bivd., Houston 6, Tex 











REFINER CLASSIFIED 


HELP WANTED 
S PETROLEUM CHEMIST, Ph.D). Org. 6-7 
irs experience referably with lube oils or 
sdditives to petroleum products. New England 
Reply Ro o-R c/o ‘etroleum Refiner 
Houston, Te 





FOR SALE 


For Sale 


LOCATED IN WEST TEXAS 


Real Cheap 


le ylumn, 7 ’ des 





Box MSkK 
123 Auditorium Circle 
San Antonio, Texas 








ELECTRICAL AND 
_CRSTRUMENT ENGINEER 


maintenance and 
cal equipment and 
omplete finer ) 


equipment 

the in 

same 

and 

qualifications o } t. « ‘etroleum 
tefiner, Houston 
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ESTIMATORS 


Young engineers capable of mechanical esti- 
mating for construction of refineries, steam 
power and similar industrial projects. Must 
have some field experience 

Considerable weight given to ambition, intel- 
ligence and interest in estimating and cost 
analysis 


BECHTEL CORPORATION 


220 Bush Street 
SAN FRANCISCO, CALIFORNIA 





HELP WANTED 





CHIEF ENGINEER 


Progressive Canadian concern 
seeks graduate mechanical engi- 
neer with at least five years ex- 
perience in the design of pressure 
vessels, heat exchangers and 
bubble trays. Should have a good 
general knowledge of the equip- 
ment for the petroleum and 


petro-chemical industry. 


In applying, furnish a detailed 
resume of your education, ex- 
perience, reference and a recent 


snapshot. Salary open. 


Box 157-R, c/o Petroleum Re- 


finer, Houston, Texas. 








LUBE OIL BLENDING AND 
PACKAGING SUPERVISO 


Res} for the operations of 2 
nd packaging plant 

of a omplete refinery 

il company in the 

thorough know! 

nditioning, drum and 

hipping, and lube 

perations. College degree 

open subject to ex 
jualifications. Box 158-R 
Refiner, Houston, Texa 

















RATES: Recular Classified (undisplayed) set in this size type; 10 cents per word. Minimum 
charge, $3. Blind box address in our care counts six words. Replies forwarded without charge. 
Display ads, set in suitably larger type with ruled border, $10 per column inch 

All classified ads payable in advance. Ten percent discount for two or more insertions of same 
copy in consecutive issues. COPY DEADLINE: 25th of month preceding date of issue; Send 
copy and remittance to: Classified Ad Department, Petroleum Refiner, P. O. Box 2608, Houston, 
Texas 
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Permanent, challenging posi- 

a tion on our process staff for a 

ae Chemical Engineering graduate 
with 8 to 10 years experience 

in petroleum or petrochemical 

7 


fields. 


Our organization has an inter- 
national reputation and is lo- 
cated on the East Coast. 


This man must have the capac- 
ity to assume responsibility for 
process design and development 
and the potential to supervise 
other process engineers. 


process 
engineer 


Our salary offer is high, and in 
addition, we have a liberal pen- 
sion plan, accumulative vaca- 
tion policy, and other employee 
benefits. We will pay for your 
traveling and moving expenses. 


Please write details of your ex- 
perience and education, salaries 
received and include your initial 
salary requirements. Complete 
privacy is assured since our 
personnel have been advised of 
this opening. 


Box 149, AM. 1201 
230 W. 41 St, W. Y. 36 














SITUATIONS WANTED 


‘FESSIONAL ENGI 
‘ ersonable. Diversi 
refinery op 


Refinery process 


assistant t 
challenging 
» to utilize 
nical or engi 
Petroleum Re 











ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 








Send for Catalog, LIVINGSTON, N. J. 
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TECHNICAL EDITOR 


One of this country’s oldest technical publications, specialized for the oil and 
chemical industries, is expanding its staff. Applicant must hold a B. S, degree in 
chemical engineering. Should have at least two years experience in petrochemical 
plants. Editing experience not necessary. THIS IS A MOST UNUSUAL OP- 
PORTUNITY FROM THE STANDPOINT OF SALARY AND CHANCE 
FOR PROMOTION. New editor will be located in Houston, Texas. Mail com- 
plete details in first letter to, 


BOX 155-R, PETROLEUM REFINER 











CHEMIST. Ph.D. Org 5-7 Engineer Seven years refinery 


oils or te« cal service experience 


8 PETROLEUM 


years experience preferably with lube Desires operating 


New Eng or technical position in Rocky Mountain or 
West Coast Area. Box 15¢ 


Refiner 


additives petroleum products 
land. Reply Box 150-R, c/o 


Petroleum Re Petroleum 


finer, Houston, Texas Houston, Texas 
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Advertisers in the May Issue 


They’re in The Refinery Catalog 


* The asterisk preceding name of advertiser 
indicates that detailed data on products and 
services of the firm will be found in The 


A 

The Air Preheater Corp. 25 
*Airetool Manufact ng Co Iv Cover 
Albina Engine & Machine Works, Inc 256 
Allied Chemical & Dye Corp 63 
*Allis-Chalmers Manufacturing Co $8-30, 41 
*Alloy Steel Products Co 

Aluminum Company of America 

American Cyanamid Co 

‘American District Steam Co 
*American Loc otive Co 
*American Hecording Chart Co 

American Sand-HBanum Co 

American Steel & Wire Division 

United States Steel Corp 

*The Annin Company 

*Attapulgus Minerals & Chemicals Corp 
‘Aurora Pump Co 


8 

The Babcock & Wilcox Co 

Tubular Products Div 207 
*Hadger Manufacturing Co. 240, 261 
"Barco Manufacturing Co. 20 
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The Kristel Co 16 
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‘Calumet & Hecla, Ine. Ma 
The Chapman Valve Manufacturing Co eu 
Chase Krass & Copper Co 91 
Chemical Construction Corp “4 
Chieage Bridge & Iron Co 7 
Cities Service Co Opp. 65 
*Clark ros. Co 12-138 
Clark Equipment Co 245 
The Clark Manufacturing Co 198 
Classified Ads 4] 

Columbia-Geneva Steel Division 
United States Steel Corp 26-27, 232 
*Consolidated Chemical Industries Inc 106 
orning Glass Works "17 
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Laval Steam Turbine Co 47 
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Dollinger, Jr.. Ine HH 
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Pont de 

Nemours & Co 13. 90. Insert 224-275 
‘The Duraley Co 265 
*Durametalilic Corp 78 


E 
23, 92, 241 
Opp. 96 
Insert 16-17 


Flliett Company 
The Blwell-Parker Electric Co 
Ethyl Corp. 


Filtrel Corp 


Opp. 97 
*Fisher Governor Co "4 
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*Plexitallic Gasket Co 
*Ploridin Co 
*The Fluor Corp 
Food Machinery & Chemical Corp. 
*Forty-Pight Insulations, Ine 
The Foxboro Co. 
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*The Garlock Packing Co 

*Gasoline Plant Construction Corp 
Claud &. Gordon Co. 

Graver Tank & Mfg. Co 

A. P. Green Fire Brick Co 

*Grinnell Company, Inc 
*Ciriscom-Rassell Co. 

Cranite Concrete and Construction Co 
Gulf Publishing Company 


D. W. Haering & Co., Inc 


Iis-MeCanna Co. 
"Hudson Engineering Corp. 
Hydrocarbon Research, Inc. 


"Ingersoll-Rand Co. 
*Insul-Mastic Corporation of America 
"International Engineering, Inc 

The International 
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The €. O. Jelliff Mfe. Co. 
*Jerguson Gage & Valve Co 


*Keashey & Mattison Co. 
*The M. W. Kellogg Co. 


Nickel Co. 20, 
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206 
287 
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Insert 32-33. Insert 256-257 


The ©. M. Kemp Manufacturing Co 
*Killark Fleetriec Mfg. Co. 

Kinney Manufacturing Co 

*Koch Engineering (Co. 

Kold-Hold Manufacturing Co 
Koppers Co 
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*Ladish Company 
Layne & Bowler, Inc. 
Leeds & Northrup Co 
Warner Lewis Co. 
Lakens Steel Co. 

*The Lummus Co. 


Maintenance Engineering Corp 
Manning, Maxwell & Moore, Inc 
Marlow Pumps 

*The Mason-Neilan Co 

The Master Flectric Co 
*Arthur G. MeKee & Co 

Metal Goods Corp 

*Metal Textile Corp 

Milton Roy Co. 

*Mine Safety Appliances Co 
Minneapolis-Honeywell Regulator Co 
Mixing Equipment Co 

Samuel re & Co 

Murray tron Works Co 


Airoil Burner Co 
Aluminate Corp 
Foam System Inc 
National Tube Division 

United States Steel Corp 
*W. H. Nicholson & Co 
*wW. C. Norris, Manufacturer, In« 
Norton Co 
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‘Oakite Products, Ine. 

*The Ohio Steel Foundry Co 

"OU Well Supply Division 
United States Steel Corp. 

Okadee Company 

‘Orbit Valve Co. 


* National 
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*Nat al 
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279 
eal 


Ill Cover 


Opp. 64 
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281 
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Pacific Coast Borax Co. 
*Peerless Pump Division 
Food Machinery & Chemical Corp. 
Pennsylvania Flexible Metallic 
Tubing Co. 
*Petro-Chem Development Co. 
*Petroleum RKefiner 
*Petrolite Corp. 
Phelps Dodge Refining Corp. 
*Philadelphia Gear Works, Ine. 
Pittsburgh Lectrodryer Corp. 
Platecoil Division 
Kold-Hold Manufacturing Co. 
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*H. K. Porter Co. 
*Posey Ir Works, Inc. 
The Wm. Powell Co. 
*The Pressed Steel Co. 
Procon, Inc. 
+ Proportioneers, Ine. 
*Pyrene Manufacturing Co. 
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*R-S Products Corp. 
The George Kackle & Sons Co. 
Reading-Pratt & Cady Division 

American Chain & Cable Co. 
*The Refinery Catalog 
*The Kefinery Engineering Co. 
*Repablic Steel Corp. 
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*The Ridge Tool Co. 
*Rochester Manufacturing Co 

. SS. Reckwell Co. 
*Rockwell Manufacturing Co. 
*Rockwood Sprinkler Co. 
*Roots-Connersville Blower Corp. 


s 

Sarco Company, Inc. 
Schapansky and King 
*Scovill Manufacturing Co. 
Sealol Corp. 
*Selas Corporation of America 
Shell Development Co. 
The Sherwin-Williams Co. 
Sims Pump Valve Co. 
A. O. Smith Corp. 
Solvay Process Division 
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Sun Shipbuilding & Dry Dock Co. 


Insert 80-81 
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*Taylor Instrument 
Telecomputing Corp. 
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United States Steel Corp. 
The Terry Steam Turbine Co. 
Texas Employers Insurance Assoc. 
The Timken Roller Bearing Co. 
Traceriab Ince. 
Tri-State Manufacturing & Engr. Co. 
*Tubular Products Division 
The Babcock & Wilcox Co. 
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States Rubber Co. 195 
States Steel Corp. 5, 26-27, 232 
States Steel Export Co. 232 
United States Steel Supply Division 

United States Steel Corp. 26-27 
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Universal O11 Products Co 196-197 
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The Van Dorn Iron Works Co 
Victor Prodacts Corp 
Henry Vogt Machine Co 


w 

W-K-M Company 
*Wallace & Tiernan 
Walworth Company 
Warren Petroleum Corp. I Cover 
Water Cooling Equipment Co 239 
Watson-Stillman Fittings Division 

H. K. Porter Co., Ine. 21 
Wedgepluc Valve Co. 96 
Weston Electrical Instrument Corp. 226 
The Whitlock Manufacturing Co. 269 
*The ¢ tav Wiedeke Co. 220 
Williams Gauge Co. 210 
Thomas €. Wilson, Inc. a4 
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‘Worthington Corp. 
Wyatt Metal & Boiler Works 


Y 


*Varnall-Waring Co. 
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HASTELLOY ALLOY PRO- 
TECTS W-K-M VALVES. 
This nickel-base alloy, deposited 
and finished to a depth of 4%” 
on seats and seating surfaces of 
the gate assembly, is used to 
control attacks by various cor- 
rosives including those encoun- 
tered in handling oil under high 
pressure ... at temperatures up 
to 1000°F. 


W-K-M Valves coated with Hastelloy Alloy 
handling flue gas at 800° F 


Still good after 4 years’ service 


agents in chemical and petrochemical processes. 


Recent inspection of a large refinery’s hydroform unit 


shows: 


Valve surfaces protected by acoating of HASTELLOY 
nickel-base alloy B are in excellent condition despite 4 
years of handling sulphur laden flue-gas passing through 
a valve orifice under a pressure of 300 pounds per square 
inch, at 800°F. 


These valves were produced by W-K-M Company 
of Houston, Texas. Other W-K-M valves, protected by 
HASTELLOY alloy B, have established exceptional 
performance records in handling, over long periods, 
such corrosive media as hydrochloric acid solutions, 
sulphuric acid solutions, isopropyl alcohol and other 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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Under your own severe operating conditions, you may 
find it easy to eliminate trouble and expense by utiliz- 
ing one of the series of nickel-base alloys trade-marked 
“HASTELLOY,” produced by Haynes Stellite Com- 
pany, Kokomo, Indiana, a Division of Union Carbide 
and Carbon Corporation. 


got» ag INCO BOOTHS 


Nos. 64 and 65 


67 WALL STREET 
NEW YORK 5, WN. Y. 
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ENDURO helps keep ‘Tower Internals clean 


You're “on stream” longer... with a minimum __ scorching or sub-zero temperatures. And be- 
of “down-time”. .. when your tower internals cause its strength to weight ratio is unusually 
are made of Republic ENDURO Stainless Steel, high, ENDURO doesn’t buckle or fail under 
Because ENDURO is so much easier to clean... pressure ... even when you use it in thinner, 
no matter where you use it. bulk-saving sections. 

These advantages add up to minimum mainte- 
nance ... long equipment life . . . high produc- 
tivity and increased over-all tower efficiency. If 
bare minimum. ENDURO’s smooth surface offers _ have plans for modernizing . . . or expanding 
... it will pay you to find out more about ENDURO. 
little chance for coke to adhere. And even when Republic metallurgists are ready to work with 
some does... generally after prolonged periods you on refinery developments involving the use 
..+ im most cases it can be removed with a o¢ graintess steels. Just write to: 


stream of water. 

Take corrosion. Or rust. Even most alkalies and a ant — by say “va 
7 “at ee EE = oy on ¢ Massillon, io 

acids. ENDURO resists them . . . maintains its GENERAL OFFICES © CLEVELAND 1, OHIO 

great strength under prolonged exposure to Export Department: Chrysler Building, New York 17, N.Y. 


Take bubble caps and trays. Down-time for 
de-coking can be a big item .. . unless they're 
made of ENDURO. Then, down-time is at the 





See and Hear 


“THE STORY OF STAINLESS” 


Full-color, 16 mm sound film 

27 minutes running time 

Dramatic historte in 

teresting. Avaiiabie to quali- 

fled groups without charge 

Requires 16 mm sound pro 

jector. Send name of organ 

ization, type of projector, re 

quested date to Ideal Pictures 

Corp.,65 E. So. WaterSt., Chicago 1, Ill., or write 
Republic Steel, Dept. K. Cleveland 1, Obie 


Other Republic Products include Carbon and Alloy Steels—Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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”” 


“Extraordinary 
Performance Is Routine” 


with KASKADES 


CASE HISTORY No. 1... 
One refiner was operating a 7.5’ vacuum tower 
which was limiting capacity and yields due to the 
pressure drop of existing bubble trays. Capacity 
desired was: 
Vapor... .24,600 #/hr of 0.0137 #/cf density 
Liquid. ... . .36,400 #/hr of 58.3 #/cf density 
This refiner replaced the bubble trays with “Ben- 
turi’” Kaskade trays on the same supports, and is 
now obtaining a pressure drop of less than 1.0 mm 
hg pressure drop per tray. 


CASE HISTORY No. 2... 


An engineering firm recognized a pressure drop 
problem with a process duty equivalent to: 


35,500 #/hr of 0.26 #/cf density 
965,000 #/hr of 62.4 #/cf density 


Vapor 
Liquid 


Yet, multi-pass “Benturi” Kaskade trays in a 7.5’ 
diameter column gave them less than 2.0 mm pres- 


sure drop per tray. 


Whether your problem is extraordinary or routine, the design flexibility ““Benturi’ Kaskade tray is 
probably your answer to greater capacities and higher efficiencies. Wire, write or phone us on its 
application to your fractionating problem, there’s no obligation. 


KOCH 


ENGINEERING COMPANY, 





INC. 


DESIGNERS @ MANUFACTURERS @© BUILDERS 


321 WEST DOUGLAS 


ed ed 
D. DO. Foster Co 
412 Peoples Gas Bidg 


Eastern and Export 
30 Rockefeller Plorze 
New York City 


WICHITA 2, KANSAS 


British Associotes 
ee ee oe ee 
Paisley, Scotland 


Tulse, Okle., Repr 
Myers-Bogwell Co 
Wright Bidg 


ys 


“AIRETOOL 
helps me 
do my job 
BETTER 





. because Airetool 
builds tube maintenance 
equipment right!’’ 


Airetool tube cleaners, tube 
expanders and oil refinery 
specialities are engineered 
and precision-built to do a 
better job. They are used 
throughout the petroleum 
industry to do an important 
job—to keep tubular pro- 








cessing equipment at its 
highest efficiency. 


TUBE CLEANERS TUBE EXPANDERS 
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AIRETOOL 


TUBE EXPANSION CONTROL CATALYST REMOVAL SYSTEMS MANUFACTURING COMPANY 





SPRINGFIELD, OHIO 








REPRESENTATIVES in principal cities of 
U.S.A., Conede, Mexico, South America, 
England. 
BRANCH OFFICES: New York, Chicage, Philadel 
phie, Tulse, Houston, Beton Rouge, Hudson 


JOINT CLEANERS ONL REFINERY SPECIALITIES Heights (W.J.) 


ss THE COMPLETE AIRETOOL LINE AT THE INTERNATIONAL PETROLEUM EXPOSITION 
BOOTH 151 and 152, OKLAHOMA BLDG 








